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Description 

The present invention concerns substituted phthalides and heterocyclic phthalides and derivatives thereof, proc- 
esses for their production, compositions containing them and their use in agriculture. 
5 More particularly, the invention concerns compounds of formula I 

R 

XT ?1 




(i) 



10 



15 

wherein ring system A is selected from 

a) phenyl or naphthyl 

b) pyridyl which may be fused by its (b) or (c) side to benzene 
20 c) pyridyl-N-oxide or pyrazinyl-N-oxide 

d) pyrimidinyl 

e) pyrazinyl 

f) 3- or 4- cinnolynyl or 2-quinoxalinyl, and 

g) a five membered heteroaromatic ring comprising oxygen, sulphur or nitrogen as heteroatom(s) which ring may 
25 be fused to a benzene ring or may comprise nitrogen as an additional heteroatom. 

Ris cyano, fbrmyl, 0X^X3, -C(0)R" wherein R" is Chalky!, C^haloalkyl. Cj. 

salkoxyCi.salkyl.C^salkenyl, C^alkynyl, aryl or arylC^alkyl; a carboxyl group which 
may be in the form of the free acid or in ester or salt form, a thiocarboxyl group which 
30 may be in the form of the free acid or in ester form, a carbamoyl group, or a group - 

CONR 7 R 8 , hydroxy^ . 8 alkyl, hydroxybenzyl, -CH=NOH, -CHsNOCvealkyl, or a ring 
C 



35 



40 



-0 



, Y 2 and Y 3 are attached to carbon atoms and are independently hydrogen, halogen, hydroxy, 

8 alkyl, C 2 . 8 alkenyl, C 2 . 8 alkynyl, C^alkoxy, C 2 . 8 alkenyloxy, C 2 . 8 alkynyloxy, C v 
8 alkylsulfonyloxy, diCC^alkyOsulfamoyloxy, C^alkylsuKonyl, C^alkysulfinyl, di(C v 

45 8 alkyl)carbamoyloxy, C^aJkylthio, C 2 _ 8 alkenylthio or C 2 . 8 alkynylthio each of which 

may in turn be substituted by 1 to 6 halogen atoms; difCvealkoxyJmethyl, conjugated 
C^alkoxy, hydroxyCvsalkyl, C 2 . 8 acyl. C 2 -8acyloxy, triCCvsalkylJsilyloxy, tri^. 
8 alkyl)silyl, cyano, nitro, amino, aryl, arylC^ealkyl, aryloxy, arylC^alkoxy, arylsulfonyl, 
arylsulfinyl, arytthio or arylC^salkylthio, each of which may be substituted by one to 

so three substituents selected from halogen, C^kyl, C^haloalkyl, C V8 alkoxy, 

8 haloalkoxy, nitro, cyano. C^alkylthio, C2. 8 acyl, amino a group -C(0)-R' wherein R' is 
hydrogen, C^alkyl, or C^ltacy; or 

Y<\ and R taken together on adjacent carbon atoms form a bridge having the formula -C(S)-0-, - 

55 C(0)-0-E- or -C(0)-N(R 2 )-E- wherein E is a direct bond or a 1 to 3 membered linking 

group with elements selected from methylene, -NfR^- and oxygen; or 

Y 1 and Y 2 taken together on adjacent carbon atoms form a 3- to 5-membered bridge comprised 

of elements selected from methylene, -CH=, -C(R 4 )=, -NH-, oxygen and -S(0) n - ; 



2 
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each of W 1§ W 2 , W 3 , W 4 and W 5 is independently CH, CR 3 or nitrogen; 
W 6 is NH, oxygen, sulfur, -CR 4 =. -CH= or -C{0)- ; 

5 Z is a 2- or 3-membered bridge comprised of elements selected from methylene, -CH=, - 

C(R4)=. -C(O)-, -NH-, -N=, oxygen and S(0) n - ; 

R 1 and R 3 each is independently hydrogen, halogen, Chalky!, C 2 . 8 alkenyl, C^alkynyl, 

8 alkoxy, C 2 . 8 aJkenyloxy, C 2 . 8 alkynyloxy, C^alkylthio. C2. 8 alkenylthio or C 2 . 

w salkynylthio. each of which may in turn be substituted by 1 to 6 halogen atoms; C 3 _ 

gcycloalkyl, a 5- or 6-membered heterocycloC^salkoxy, aryloxy, arylC^alkoxy or 
arylC 1 . 8 alky1thio each of which may be substituted by 1 to 3 substituents selected from 
halogen, C^alkyl, C^shaloalkyl, C^ealkoxy, C^shaloalkoxy, nitro, cyano, Ci. 
8 alkytthio, C 2 . 8 acyl, amino ; aminoxy, iminoxy, amido, C^salkylsulfonyl methyl, cyano, 

15 nitro; or -C(0)-Y 4 , wherein Y 4 is hydrogen, Chalky!, C^alkoxy, hydroxy or phenyl; 

R 2 is hydrogen, Cvealkyl, C^haloalkyl, C^salkoxyalkyl, aryl, or arylC^alkyl; 

R 4 is as defined for Y-| except for hydrogen; 

20 

X and Y each is independently hydrogen, hydroxy, halogen, cyano, Chalky!, C^alkoxy, C v 

8 alkoxycarbonyl, C^salkoxycarbonyloxy, hydroxyC^salkyl, C^shaloalkyl, C 2 . 8 acyl, C 2 . 
8 acyloxy, carbamoyl, carbamoyloxy, C^alkylthio, Cvsalkylsutfinyl, C^alkylsulfonyl or 
C^salkylsulfonyloxy; aryl, aryloxy, arylS(0) p , arylsulphonyloxy, each of which may in 
25 turn be substituted by 1 to 3 substituents selected from halogen, Chalky!. 

8 haloalkyl, C^ltaxy, C^shaloalkoxy, nitro, cyano, C^alkylthio, C 2 . 8 acyl; amino or 
together represent =0, =S, =NH, =NOR 12 or =CR 13 R 14 ; or 

Xand R together may form a bridge having the formula -C(0)-0-, -C(0)-S or -C(0)-NR 2 - 

30 wherein the carbonyl is attached to A; 

p is 0, 1 or 2; 

X 1t X 2 andX 3 are independently hydrogen, hydroxy, C^alkoxy, C^salkylthio, hydroxyd^alkyl or 

35 hydroxybenzyl whereby at least one of X 1 , X 2 and X 3 is other than hydrogen; or 

X 3 is hydrogen and X! and X 2 together form a 4- or 5-membered bridge comprising ele- 

ments selected from -0(CH 2 ) n ,-O, -OC(0)(CH 2 ) m O and -S(CH 2 ) n ,S-; 

40 R 7 and R 8 are each independently (a) hydrogen, halogen; (b) C V24 alkyl, C^alkenyl, C 2 . 8 alkynyl, 

C^salkoxy, C 1 . 8 alkoxyC 1 . 8 a!koxy, C^e-alkenyloxy, C^salkynyloxy, C^salkylthio, C 2 . 
8 alkenylthio or C 2 . 8 alkynylthio, each of which may in turn be substituted by 1 to 6 halo- 
gen atoms; (c) C^ecycloalkyl, C 3 . 6 cydoalkylC 1 . 8 alkyl, heterocyclyl, heterocycloC^ 
salkyl, heterocycloC^alkoxy, aryloxy, arylC^ealkoxy. or arylC^alkylthio, each of 

45 which is unsubstituted or may be substituted by 1 to 3 substituents selected from (i) 

halogen; (ii) Chalky!, C^salkoxy, C^haloalkoxy, Cj. 8 haloalkyl, C^salkylthio, Ci. 
8 alkylsulfonyl, Cvsalkylsuifonyl methyl; and (iii) nitro, cyano, acyl, amino; (d) amino, 
amido, aminosulfonyl, cyano, nitro, or -(CHR 4 , ) n , "-C(0)Y 4 ' l wherein Y 4 is hydrogen, 
8 alkyl, C^s alkoxy or hydroxy and n"' is 0, 1 , 2 or 3; R 4 is as defined for ; 

50 

R 12 is hydrogen or C v8 alkyl; 

R 13 and R 14 are independently hydrogen, C^s alkyl or halogen; 

55 m is 1 or 2; 

n is 0, 1 or 2; and 

n' is 2 or 3; 
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with the proviso that when R is carboxyl in free ester or salt form and X and Y together are =0 one of rings A and 
B contains a hetero atom. 

Herbicidal benzylpyrimidine and benzyltriazine derivatives have been described in the European patent application 
EP-A-0410590, published on January 30, 1991. 
5 When R is a carboxyl or thiocarboxyl group in ester form it is preferably of formula -COOR 5 or -COSR 5 wherein R 5 
is alkyl, haloalkyl, alkoxyalkyl, alkenyl, haloaJkenyl, alkynl, haloalkynyl, unsubstituted or substituted aryl, unsubstituted 
or substituted aralkyl, hydroxyalkyl, cycioalkyl, cyanoalkyl, aralkoxyalkyl; a group -N=C(R 15 )(R 16 ); a group - 
(CH 2 ) n -CH(R l7 )(R 18 ); 
a group 

70 

-CH-0-C-R u 
Rio X* 



R 15 and R 16 are independently hydrogen or alkyl, 

R 17 and R 18 are independently S(0) n alkyl, CCX)R 9 , alkoxy, amino, substituted amino, benzylaxy, trimethylsilyl, 
20 cyano, -C(R 19 )SR 2 o or additionally one thereof may be hydrogen. 
R 19 is hydrogen or alkyl, 
R 2 o is alkyl or aryl, 

R 9 , R 10 and B u are independently hydrogen, alkyl, haloalkyl, alkoxyalkyl, unsubstituted or substituted aryl or 
unsubstituted or substituted aralkyl 
25 n and n" are independently zero, one or two, and 
X4 is oxygen or sulfur. 

When R is carboxyl in salt form the salt is preferably formed with an alkali metal, alkali earth metal, optionally sub- 
stituted ammonium cation, a trial kyl suffonium cation, a trialkylsulfoxonium cation or a phosphonium cation, especially 
30 the cation of an alkali metal (e.g. the Li or Na cation) or of an earth alkali metal (e.g. the Ca or Mg cation); the ammo- 
nium cation; a substituted ammonium cation [such as a C^salkylammonium cation, a di-C^salkylammonium cation, a 
tri-C^salkylammonium cation, a tetra-C ^ammonium cation, a (C^salkoxy-alkyOammonium cation, a (hydroxy-C^ 
s alkyl)ammonium cation]; a phosphonium cation; a tri(C v8 akyl)sulfonium cation; or a trKCt^alkyOsulfoxonium cation. 

When Y1 , Y 2 and/or Y 3 is a carboxyl group this may be in ester or salt form or in amide form (i.e. a carbamoyl) and 
35 as such is as described above for R in these forms. Where A has meaning g) it contains one to three heteroatoms and 
signifies for example thienyl, furanyl, pyrrolyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, oxadia- 
zolyl or thiadiozalyl. 

Where A has one of the above defined heteroaromatic significances, b) through g), the substituted hetero ring is 
particularly selected from pyridyl, quinolyl, pyridyl-N-oxide, pyrimidinyl, pyrazinyl, thienyl or furyl, more particularly from 
. 40 pyridyl or thienyl. 

Alkyl moieties unless otherwise specified contain 1 to 8 carbon atoms, preferably 1 to 5, especially 1 to 4, e.g. 1 or 
2 carbon atoms. Lower alkyl moieties contain 1 to 4, e.g. 1 or 2 carbon atoms. Alkyl moieties as present in R 7 or R 8 
contain preferably 1 to 12, especially 1 to 6 whereby one of R 7 and R 8 is preferably hydrogen when the other is alkyl. 

Alkyl moieties as bridging groups may be straight chain or branched and preferably contain 1 to 4, e.g. 1 or 2 carbon 
45 atoms. They may be optionally substituted by aryl or substituted aryl and may optionally be interrupted by or attached 
via an oxygen or sulfur atom. 

"Conjugated alkoxy" stands for an alkoxy group interrupted in its alkyl moiety by one or more oxygen atoms eg 
alkoxyalkoxy, alkoxyalkoxyalkoxy, etc. 

Alkenyl and alkynyl moieties contain 2 to 8, preferably 2 to 4, especially 2 or 3 carbon atoms. 
50 Halogen is preferably F, CI or Br, especially for CI. 

Aryl moieties are preferably as defined for meanings a) of ring system A, especially phenyl. 

Substituted amino, -amido, -aminoxy, -aminoalkyl, - iminoxy, -carbamyl (other than as R) is preferably substituted 
by one or two substituents selected from alkyl, alkoxy, haloalkyl, acyl, alkoxyalkyl, unsubstituted or substituted aryl or 
unsubstituted or substituted aralkyl. 
55 Acyl as or as part of a substituent is conveniently 
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-C-R'" 
B 
0 

5 

wherein FT is as defined for Y 1 (for example alkyl, haloalkyl, cycloalkyl, alkoxyalkyl, unsubstituted or substituted aryl 
(especially phenyl). Examples of acyl include acetyl, propionyl, butyryl, unsubstituted or substituted benzoyl, pivaloyl or 
chloracetyl, especially acetyl or unsubstituted or substituted benzoyl. 

Cycloalkyl is preferably of 3 to 6 carbon atoms especially cyclopropyl, cyclopentyl or cyclohexyl. heterocydo is pref- 
10 erably 5 or 6 membered and as defined for A definitions b) to g) and preferences or saturated and containing 0, S or N 
as heteroatom, eg tetrahydrofuryl, piperidinyl, morpholinyl. 
For convenience bridging members such as 

-C- 

15 | 

H 



are so written but are to be understood as embracing 

20 

-C-. 
I 

H 



Carbamoyl or substituted carbamoyl moieties are attached to the molecule which they substitute via their carbonyl. 
Amido or substituted amido moieties are attached to the molecule which they substitute via their nitrogen atom. 

A particular group of compounds of formula I (compounds la) comprises those wherein ring system A is selected 
from phenyl, pyridyl or pyridyl-N-oxide. 

R is a carboxyl group which may be in the form of the free acid or in ester or salt form, a thiocarboxyl group which 
may be in the form of the free acid or in ester form, a carbamoyl group or a mono- or di- substituted carbamoyl group. 

Y 1t Y 2 and Y 3 are attached to carbon atoms and are independently hydrogen, halogen, C^galkyl, C^alkoxy; 
each of W 1f W 2 , W 3 and W 4 is independently CH, CR 3 or nitrogen; 
35 R-j and R 3 each is independently hydrogen, halogen, C^a'ty'. C^aalkoxy, aryloxy or arylC 1 _ 8 alkoxy. 

X and Y each is independently hydrogen, hydroxy, cyano. C^salkoxy, C^gacyloxy or together represent =0; or 
X and R together form a bridge having the formula 



H 0 

-C-0- or -C-N- 



45 wherein the carbonyl is attached to A. 

When R is carboxyl or thiocarboxyl in ester form it is preferably of formula -COOR5 or COSR 5 ; 
wherein each R 5 is independently alkyl. alkoxyalkyl, alkenyl, alkynyl, substituted aryl or unsubstituted or substi- 
tuted aralkyl. 

50 When R is carboxy or thiocarboxyl in salt form the salt is preferably formed with an alkali metal, alkali earth metal, 
optionally substituted ammonium cation especially the cation of an alkali metal (e.g. the Li or Na cation) or of an earth 
alkali metal (e.g. the Ca or Mg cation); the ammonium cation; a substituted ammonium cation [such as a C^ 
5 alkylammonium cation, a di-C^salkylammonium cation, a tri-Ci.salkylammonium cation, a tetra-C-j.sammonium cat- 
ion. 

55 When R is carbamoyl or mono- or di- substituted carbamoyl it is preferably of formula CONR 7 R 8 wherein R 7 is 
hydrogen, alkyl, haloalkyl, alkoxyalkyl, unsubstituted oil substituted aryl or unsubstituted or substituted aralkyl and R 8 
is hydrogen, alkyl, NH 2 , NHR 6 or ORe wherein R 6 is as defined for R 7 . 

A particular compound group (compounds lb) comprises those compounds of formula I wherein ring system A rep- 
resents phenyl, pyridyl or thienyl; B represents pyrimidinyl or triazinyl; R represents a ring C especially oxazole, oxa- 



5 



EP000461079 ffHe:/A\dcwas03\firmdata\tp\FolevPat\PatentDocuments\EP0Q0461Q79.CPC| 



Pa g e 6 of 73 



EP 0 461 079 B1 

zolone, oxazolidine or oxazolidinone; carboxyl in the form of the free acid or in ester or salt form; -CONR 7 R 8 , cyano or 
together with X represent 

0 0 



.i « 



0- or -C-N- 
I 

*2 



10 Y 1t Y 2 and Y 3 each represent independently hydrogen, halogen, C A . Q alkyl, (^.salkoxy, C^alkylthio or arylthio. 

X, Y each represent independently hydrogen, hydroxy, Cv 8 alkoxy, Cveacyloxy, a ring B, halogen, Cvaalkylthio or 
arylthio or together =0 or »NH 

and R<\ and R 3 each represent independently halogen, Cvsalkoxy, Chalky!, Cvshaloalkoxy, aryloxy, arylC^ 
8 alkoxy, C 2 . 8 alkylnyloxy, C 2 . 8 alkenyloxy. 
75 A further compound group comprises compounds lb wherein , Y 2 and Y 3 additionally may each represent inde- 
pendently aryl-C^s alkoxy, C 2 . 8 alkenyloxy or C 2 .8alkynyloxy. 

B is especially pyrimidinyl, particularly 4,6-dimethoxy-2-pyrimidinyl. 
A is especially phenyl or pyridyl substituted as defined above. 

X and Y are preferably hydrogen, halogen, cyano, hydroxy, alkoxy or together =0, especially hydrogen, hydroxy or 
20 together =0. 

A further group of compounds according to the invention (Compounds Ic) comprises those of formula I wherein ring 
system A is pyridyl, 
R is CONRy'Ra 

wherein R/ and Re' represent independently hydrogen, alkoxy, alkyl; or aryl or aralkyl each of which may be 
25 unsubstituted or substituted, 
X is hydrogen, 
Y is 0R 3 \ SR 3 on OCOR 3 

wherein R 3 ' is alkyl; or aryl; or aralkyl each of which may be unsubstituted or substituted, 

or X and Y together represent =0 or =S and ring system B is m-CF 3 phenyl. 
30 Within this group Ic, compounds are preferred wherein X is OH and Y is H or X and Y together represent =0, A is 
2- or 3-pyridyl, R 7 is hydrogen or alkyl especially methyl, R 8 is phenyl or benzoyl which may be unsubstituted or substi- 
tuted eg 1-3 times by halogen, alkyl and/or alkoxy. The following meanings are preferred independently for each sub- 
stituent. 



35 A a) meanings a) and b) 

b) phenyl 

c) pyridyl 

R a) carboxyl in the form of the free acid or in salt or ester form or carbamoyl or mono- or di-substituted 

carbamoyl 

40 b) COOR 5 wherein R 5 is hydrogen alkyl, COO + Ma" wherein Ma is an alkali metal cation or CONR7R3 

wherein R 7 is hydrogen or alkyl and R 8 is alkyl, aryl or substituted aryl 
c) COONa + , COOCH 3 , CONHC 6 H 13 , CONH(CH 3 ) phenyl 
Yt a) hydrogen, halogen, alkyl or alkoxy 

b) halogen, especially fluorine or chlorine 

45 Y 2 , Y 3 a) hydrogen or halogen, alkyl or alkoxy 

b) hydrogen or halogen 

c) hydrogen 
N 

W 2 a) CH or N 

so b) CH 

W 3 CR 3 
W 4 N 
W 5 a) CH or N 

b)N 

55 W 6 a) O 

b)NH 

Z a) elements selected from methylene, substituted methylene, 
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-C- 
II 
0 



b) 



CH 3 CH 3 



-C-CH 2 - 



a) alkoxy, especially methoxy 

b) hydroxy 

a) hydrogen 

b) alkoxy especially methoxy 
a) alkoxy, especially methoxy 

a) halogen, especially chlorine 

b) alkyl, especially methyl 

a) alkyl, especially methyl 

b) hydrogen 

a) alkyl, alkenyl or alkynyl 

b) C^alkyl, especially methyl or ethyl 

c) C 2 .4alkenyl 

d) C 2 . 4 alkynyl, especially propargyl 

a) alkyl 

b) methyl, ethyl 

a) hydrogen 

b) alkyl, especially methyl or ethyl 

c) an aryl, especially a phenyl 



R9. R-I0' 


a) hydrogen or alkyl 


Rl2. R 15- R 19 


b) hydrogen or methyl 


R11 


a) alkyl 




b) propyl (n- or iso-) 


Y4 


a) alkyl or alkoxy 




b) CH 3 or CH3O 


R 13. R 14 


a) hydrogen or halogen 




b) hydrogen or fluorine 


R 16 


a) alkyl 




b) C^alkyl, especially methyl or ethyl 


R17 


a) S(0) n alkyl or COORg 




b) S0 2 CH 3 or COOCH 3 


Rl8 


a) hydrogen 


R 20 


a) alkyl or phenyl 




b) methyl or phenyl 


n 


a) 2 




b)0 


n' 


a)2 




b)3 


n" 


a)1 




b)0 


m 


a)l 




b)2 


X 


a) hydroxyl 




b) hydrogen 




c) taken with Y, =0 




d) acyloxy 



15 X 1f X 2 

X3 

Rl R3 
20 R 4 

R 2 
R 5 

25 



R6. R7 

30 R 8 
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5 



Y 



e) alkoxycarbonyloxy 

f) carbamoyl oxy 

g) sulphonyloxy 

a) taken with X, =0 

b) hydrogen 



X + R 



0 



10 




20 



15 



R' a) alkyl 

b) alkoxy 
R" a) aikyl 

b) methyi 
R"' a) alkyl 

b) aryl, especially phenyl 
Ring A, Ring B a) at least one contains a heteroatom 

b) ring A = a phenyl or a pyridine 

ring B = a pyrimidine especially 3,5 dimethoxy pyrimidine 



Combinations of the above listed preferred meanings are especially preferred. One such combination comprises 
compounds of formula (I) in which 

25 

A is phenyl or pyridyl; 

R is a carboxyl group in the form of a free acid or salt; carbamoyl; COOR 5 " wherein R 5 " is C^alkyl or C 2 .5alkenyl 
or CONRy'^e" wherein 

R 7 M is Cj.^alkyl, amino, C 1 . 4 alkylamino, anilino, haloanilino, benzyl, halobenzyl, C^alkylbenzyl, 
30 4 alkoxybenzyl, phenyl, halophenyl, C^alkylphenyl or C 1 . 4 alkoxyphenyl; 
R 8 " is hydrogen or C^alkyl; 
Y 1( Y 2 and Y 3 are independently hydrogen or halogen; 
W 1 and W 4 areN; 
W 2 is CH; 

35 W 3 is CR 3 wherein R 3 is C^alkoxy: 
R<i isC^salkoxy; 

X is hydroxyl or C^altoxycarbonyloxy or taken with Y is =0; 
Y is hydrogen or taken with Y is =0; or 

X and R together form a bridge having the formula -C(0)Q- wherein the carbonyl is attached to A, and Y is hydro- 
40 gen or Ca-s&cyloxy. 

Examples of preferred compounds according to the invention are compound nos. 13, 40, 53, 55, 58, 64, 77, 78, 82, 
91, 111. 124, 125. 130, 143, 149, 163, 170. 175, 199, 204, 205, 247. 249, 258, 262, 263, 265, 266, 267 and 277. 
Compounds having the formula 



45 



50 




especially those wherein X is CN may exist in the alternate tautomeric form 



55 
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(X jpf 

H X Hf^3 



10 The compounds of formula I according to the invention may be prepared as follows. 

a) when X and R combine to form a bridging group as defined above and Y is hydrogen, cyano, arylthio, arylsulf inyl 
or arylsulfonyl, reacting a compound of formula II 



15 



20 



x 7Tv\ (id 



wherein A is as defined above, Y' represents hydrogen, cyano, arylthio, arylsulf inyl or arylf ulfonyl and Z 1 represents 
oxygen, sulfur or NR 2 wherein R 2 is as defined above except for hydrogen. 
25 with a compound of formula III 



30 



wherein W 1( W 2 . W 3 , W 4 are as defined above and R 2 i represents methylsulfonyl, or halogen to obtain the corre- 
35 spending compound of formula Ip 



40 




dp) 



45 

b) treating a compound of formula Ip wherein Y' represents cyano or arylsulfonyl and Z 1 represents oxygen and the 
other symbols are as defined above. 

so (i) by hydrolysis to give a corresponding compound of formula I wherein R and X form a bridge and Y is hydroxy 

or a compound of formula I wherein X and Y together form sO 

(ii) with an amine to give a corresponding compound of formula I wherein R is an optionally substituted car- 
bamoyl group and X and Y together form =0 

(iii) with a group 

55 

MOR 22 

wherein M is an alkali metal and R 22 is hydrogen or alkyl, to give a corresponding compound wherein R 
and X form a bridge and Y is hydroxy or alkoxy 
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c) hydrolyzing a compound of formula Ip wherein Y' represents hydrogen and Z^ represents oxygen to give a com- 
pound of formula I wherein R is a carboxyi group optionally in salt form, X is hydrogen and Y is hydroxy 

d) ring opening a compound of formula Ip wherein Y represents hydroxy and Z 1 represents oxygen to give a com- 
pound of formula I wherein R is a carboxyi group optionally in salt form and X and Y together are =0 

e) esterifying a compound of formula I wherein R is a carboxyi group optionally in salt form and X and Y are =0 to 
give the corresponding compound wherein R is a carboxyi group in ester form 

f) halogenating a compound of formula Ip wherein Y* represent hydroxy to give a compound of formula I wherein X 
and R together form a bridging group and Y* is halogen 

g) reacting a compound of formula Ip wherein Z y is oxygen and Y' is halogen with a group R 2 NH 2 and a group 
HOR 2 3 wherein R23 represents alkyl, acyl or aryl and R 2 is as defined above to give the corresponding compound 
wherein Z\ is NR 2 and Y' is aJkoxy, aryloxy or acyloxy 

h) oxidizing a compound of formula Ip wherein Y' represents hydrogen to give the corresponding compound 
wherein Y' represents hydroxy 

i) reacting a compound of formula IV 




(IV) 



with a compound of formula V 




to produce a compound of formula Iq 




(Iq) 



wherein A, R, R 1f W 1t W 2 , W 3 , W 4 , Y 1p Y 2 and Y 3 are as defined above and X" and Y" are hydrogen and R 2 4 is 
alkyl, especially methyl 

j) mono-or di-halogenating a compound of formula Iq wherein X" and Y" are hydrogen to produce the correspond- 
ing compound of formula Iq wherein one or both of X" and Y" are halogen 

k) oxidizing a compound of formula Iq wherein X" and Y" are both hydrogen or X" is halogen and Y" is hydrogen to 
produce the corresponding compound wherein X" and Y" together represent =0 or one represents hydrogen and 
the other represents hydroxy 

I) alkylating a compound of formula Iq wherein X" represents hydrogen and Y" represents hydrogen to produce the 
corresponding compound wherein X" represents alkyl and Y" represents hydrogen 

m) introducing an alkoxy or alkylthio group into a compound of formula Iq wherein X" represents halogen and Y" 
represents hydrogen to produce the corresponding compound wherein X" represents alkoxy or alkylthio and Y" 
represents hydrogen 

n) acylating a compound of formula Iq wherein X" represents hydroxy and Y represents hydrogen to produce the 
corresponding compound wherein X" represents acyloxy and Y" represents hydrogen 

0) reacting a compound of formula Ip wherein Z^ is oxygen and Y' is hydrogen with a group R 7 NH 2 wherein R 7 is 
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as defined above to give a compound of formula I wherein R is monosubstituted carbamoyl. X is hydrogen and Y 
is hydroxy 

p) sulfonating, carbamoylating, acylating or carbalkoxylating a compound of formula Ip wherein Z 1 is oxygen and 
Y' is hydroxy to produce the corresponding compound of formula I wherein R and X form a 

5 

0 

10 bridge and Y represents sulfonyloxy, carbamoyloxy, acyloxy or alkoxycarbonoyloxy 

q) reacting a compound of formula Ip wherein Z t is oxygen and Y' is halogen with a group R 7 R 8 NH wherein R 7 and 
R 8 are as defined above (R 7 and Rq * H) to give a compound of formula I wherein R is disubstituted carbamoyl, 
and X and Y together represent =0. 

and recovering any compound wherein R is a carboxyl or thiocarboxyl group in free form or in ester form and 

75 any compound wherein R is carboxyl in free form or in salt form. 

The following table is illustrative of suitable reaction conditions. 



20 



25 



30 



35 



40 



45 



50 



55 
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REACTION CONDITIONS 



Reaction Reagents 



Solvents 



Temperature- 



Other? 



w 



15 



20 



25 



30 



35 



40 



45 



50 



a) 1) a) base eg LDA 
or b) base eg NaH 
2) in 

b) i)l) base eg NaOH 

2) acidify 
b)ii) 1) amine 

b) iii) MORj, 

c) base eg LiOH 

d) base eg NaOH 

e) halideeglR, 

base eg KjCO* NaH 

0 halogenating 

agent eg SOClj, DMF 

g) l)R 7 NH a ;R a OH 



h) 1) oxidizing agent 

eg NaOCl 

2) base eg NaOH 

3) acid eg HC1 

i) 1) base eg LDA 

2) AcOH 

3) DDQ 

4) aq NaOH 

j) NBS, benzoylperoxide 



k) DMSO t Na 2 CO, 

1) base eg NaH, alkyi 

halide 
m) MOR,,, MSR a 
eg NaOCH, 



1) and 2) inert eg DMF, 
ether, cyclic ether eg THF 



inert eg ether, 

cyclic ether eg THF or 

alcohol eg methanol 

inert eg ether, cyclic 
ether eg THF 

alcohol eg methanol, 
cyclic ether eg THF 

water optionally with an alcohol 
or cyclic ether eg THF 

as c) 

inert eg DMF, 
2-butanone (MEK) 

inert eg chlorinated 
hydrocarbon eg CC1 4 CH a dj 

as 0 



1), 2) and 3) inert eg 
H 2 0 optionally with alcohol 
eg methanol 



1) anhyd inert eg ether such 
as cyclic ether eg THF 

2) , 3) and 4) ether, H 2 0 



inert eg halogenated 
hydrocarbon such as CC|» 

DMSO 

inert eg ether, THF 
inert eg DMF, alcohol 



a) reduced eg -70" 

b) R.T. 



R.T. 



R.T. 
R.T. 

elevated eg 
50-80° 

elevated eg 
50-80* 

elevated eg 
50-80" 

elevated eg 50° 

R.T. 
R.T. 

reduced eg -30" 
R.T. 

reduced eg 0* 
elevated eg 75" 

elevated eg 75" 



elevated eg 50-60" 
0" - R.T. 
R.T. - 50" 



55 
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REACTION CONDITIONS (cont) 



Reaction Reagents 



Solvents 



Temperature 



Others 



10 



15 



20 



25 



30 



n) acyl chloride eg CH,CC1 inert eg ether, 1HF 
or anhydride eg Ac,0; pyridine 
amine eg triethylamine 

o) amine, eg a- methyl alcohol eg methnol 

be aryl amine 
SSL 

amine, eg aniline, inert eg toluene 

CH T SO,NH,: MeJU (catalyst) CH 2 C1, 

p) acylchloride eg acetyl* inert eg ether 
chloride, ethylchloro- THF, pyridine 
formate or anyhdride; amine 
eg DMAP, triethylamine 
21 

isocyanate eg methylisocyanate; 
amine eg triethylamine 
SL 

sulfonyl chloride eg methyl- 
sulfonyl chloride; amine eg 
triethylamine 

q) R 7 RjNH, triethylamine, inert eg CH,Clj 
DMAP 



R.T. - 30* 

R.T. - 80* 

R.T. 

R.T. 



35 

Process a) through p) also form part of the invention. 

The starting materials of formula II or III are either known or may be prepared analogously to known methods. 

The compounds of formula I have herbicidal activity as observed after their pre-emergent or post-emergent appli- 
40 cation to weeds or a weed locus. 

The term "herbicide" (or "herbicidal") refers to an active ingredient (or an effect) which modifies the growth of plants 
because of plant growth regulating or phytotoxic properties so as to retard the growth of the plant or damage the plant 
sufficiently to kill it 

Application of a compound of formula I is made according to conventional procedure to the weeds or their locus 
45 using a herbicidally effective amount of the compound, usually from 10 g to 10 kg/ha. 

Compounds according to the invention may be used in the control of both broad-leaf and grassy weeds on both pre- 
and post-emergent application. Compounds may also exhibit selectivity in various crops and are thus suited for use in 
weed control in crops such as corn, cotton, wheat and soybean. 

The optimum usage of a compound of formula I is readily determined by one of ordinary skill in the art using routine 
so testing such as greenhouse testing and small plot testing. It will depend on the compound employed, the desired effect 
(a phytotoxic effect requiring a higher rate than a plant growth regulating effect), the conditions of treatment and the like. 
In general satisfactory phytotoxic effects are obtained when the compound of formula I is applied at a rate in the range 
of from 0.01 to 5.0 kg, more preferably of from 0.05 to 2.5 kg per hectare, eg 0.05 to 5.0 kg per hectare, especially 0.1 
to 2.5 kg kper hectare. 

55 The compounds of formula I may be advantageously combined with other herbicides for broadspectrum weed con- 
trol. Examples of herbicides which can be combined with a compound of the present invention include those selected 
from the carbamates, thiocarbamates, chloroacetamides, dinrtroanilines, benzoic acids, glycerol ethers, pyridazinones, 
semicarbazones. uracils and ureas for controlling a broad spectrum of weeds. 

The compounds of formula I are conveniently employed as herbicidal compositions in association with agriculturally 
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acceptable diluents. Such compositions also form part of the present invention. They may contain, aside from a com- 
pound of formula I as active agent, other active agents, such as herbicides or compounds having antidotal, fungicidal, 
insecticidal or insect attractant activity. They may be employed in either solid or liquid forms eg in the form of a wettable 
powder or an emulsrf iable concentrate incorporating conventional diluents. Such compositions may be produced in con- 
5 ventional manner, eg by mixing the active ingredient with a diluent and optionally other formulating ingredients such as 
surfactants. 

Agriculturally acceptable additives may be employed in herbicidal compositions to improve the performance of the 
active ingredient and to reduce foaming, caking and corrosion, for example. 

The term "diluent" as used herein means any liquid or solid agriculturally acceptable material which may be added 
10 to the active constituent to bring it in an easier or improved applicable form, respectively, to a usable or desirable 
strength of activity. K can for example be talc, kaolin, diatomaceous earth, xylene or water. 

"Surfactant" as used herein means an agriculturally acceptable material which imparts emuisifiability. spreading, 
wetting, dispersibility or other surface- modifying properties. Examples of surfactants are sodium lignin sulfonate and 
lauryl sulfate. 

75 Particularly formulations to be applied in spraying forms such as water dispersible concentrates or wettable pow- 
ders may contain surfactants such as wetting and dispersing agents, for example the condensation product of formal- 
dehyde with naphthylene sulphonate, an ethoxylated alkylphenol and an ethoxylated fatty alcohol. 

In general, the formulations include from 0.01 to 90% by weight of active agent and from 0 to 20% by weight of agri- 
culturally acceptable surfactant, the active agent consisting either of at least one compound of formula I or mixtures 
20 thereof with other active agents. Concentrate forms of compositions generally contain between about 2 and 90%, pref- 
erably between about 5 and 70% by weight of active agent. Application forms of formulation may for example contain 
from 0.01 to 20% by weight of active agent. 

Typical herbicidal compositions, according to this invention, are illustrated by the following Examples A, B and C in 
which the quantities are in parts by weight. 

25 

EXAMPLE A 

Preparation of a Dust 

30 10 Parts of a compound according to this invention and 90 parts of powdered talc are mixed in a mechanical 
grinder-blender and are ground until a homogeneous, free-flowing dust of the desired particle size is obtained. This dust 
is suitable for direct application to the site of the weed infestation. 

EXAMPLE P 

35 

Preparation of a Wettable Powder 

25 Parts of a compound according to this invention are mixed and milled with 25 parts of synthetic fine silica, 2 
parts of sodium lauryl sulphate, 3 parts of sodium ligninsulphonate and 45 parts of finely divided kaolin until the mean 
ao particle size is about 5 micron. The resulting wettable powder is diluted with water before use to a spray liquor with the 
desired concentration. 

EXAMPLE C 

45 Preparation of Emulsifiable Concentrate (EC) 

13.37 Parts of a compound according to this invention are mixed in a beaker with 1 .43 parts of Toximul 360A (a 
mixture of anionic and nonionic surfactants containing largely anionic surfactants), 5.61 parts of Toximul 360A (a mix- 
ture of anionic and non-ionic surfactants containing largely non-ionic surfactants), 23.79 parts of dimethylformamide 
so and 55.8 parts of Tenneco 500-100 (predominantly a mixture of alkylated aromatics such as xylene and ethylbenzene) 
until solution is effected. The resulting EC is diluted with water for use. 

The following examples are provided to illustrate the practice of the present invention. Temperature is given in 
degrees Celsius. 

Abbreviations used in this specification. 

55 

THF = tetrahydrofuran 
LDA = lithiumdiisopropylamide 
RT = room temperature 
DMF = dimethylformamide 
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DDQ = 2,3-dich!oro-5,6-dicyanobenzoquinone 
NBS = N-bromosuccinimide 
DMSO = Dimethylsulfoxide 
MEK = Methylethylketone 
5 DMAP = Dimethylaminopyridine 

Individual alky] substituents listed in the following tables from A to F are in the "n" isomeric form unless otherwise 
indicated. 

10 EXAMPLE 1 

7-chloro-3-(4,6-dimethoxy-2-pyrimidinyl)phthalide (Table A, cpd. no. 6) 

1 .68 g (0.01 mol) of 7-chlorophthalide is added to 100 ml of dry THF and the mixture cooled to -70°C. 6.8 ml (0.01 
15 mol) of 1.5 M LDA is then added over 3 minutes and the reaction mixture stirred at -70°C for 15 minutes. 2.18 g (0.01 
mol) of 2-methylsulfonyl-4 l 6-dimethoxypyrimidine in 50 ml of THF is then added and the mixture stirred for 4 hrs with 
temperature being maintained at -75 to -70°C. The reaction mixture is neutralized with 1 .5 g of NH 4 CI in 5 ml of water, 
warmed and concentrated on a rotovaporator. The concentrate is partitioned between CH 2 CI 2 /H 2 0 (50 ml each) and 
the aqueous phase separated and treated with further 30 ml of CH 2 CI 2 . The combined CH 2 CI 2 phases are washed with 
20 30 ml of water, separated and concentrated. The concentrate was flash chromatographed on silica gel using 80/20 hex- 
ane/ethyl acetate (500 ml), 50/50 hexane/ethyl acetate (500 ml) and 80/20 acetone/methano! (500 ml) (30 fractions X 
50 ml). The title compound (fractions 9-23) was obtained after recrystalization from hexane/CH 2 CI 2 as a white solid, 
m.p. 148-149°C. 

25 EXAMPLE 2 

5-(4,6-dimethoxy-2-pyrimidinyl)-f uro[3,4,b] pyridine-7(5H)-one (Table B, cpd. no. 40) 

A solution of 1 .3 g (0.0096 mols) of furo [3.4-b]pyridine-7(5H)-one in 50 ml of dry THF is cooled to -75° C and 8 ml 
so (0.0192 mols) of 2.5 M LDA added dropwise over 5 minutes. The mixture is allowed to react for 1 hr at -75° C and 2.1 
g (0.0096 mol) of 2-methylsulfonyl-4,6-dimethoxypyrimidine in 30 ml of dry THF added dropwise over 10 minutes. TTie 
mixture is allowed to warm to RT, 1 .6 ml of HCI added and the THF evaporated off. The residue is dissolved in 75 ml of 
CH 2 CI 2 , washed with water (2 x 50 ml) and the organic phase concentrated to give a yellowish white gummy solid. This 
is chromatographed on a silica gel column using 50/50 hexane/ethylacetate (500 ml), ethyl acetate (500 ml) and 80/20 
35 acetone/methanol (1000 ml) (30 fractions). The crystalline residue (fractions 18-21) of the title product has m.p. of 167- 
168°C. 

EXAMPLE 3 

40 7-chloro-3-methoxy-3-(4,6-dimethoxy-2-pyrimidinyl)-2-methylisoindoI-1(3H)-one (Table C, cpd. no. 54) 

A mixture of 0.5 g of 7-chloro-3-hydroxy-3-(4,6-dimethoxy-2-pyrimidinyl)phthalide, 30 ml of CCI 4 , 2 ml of SOCI 2 and 
4 drops of DMF is heated at 65°C for 1 V4 hrs, cooled and excess SOCI 2 and CCI 4 removed on a rotovaporator. The res- 
idue is diluted with 20 ml of CH 2 CI 2 and added to a mixture of 5 ml of 40% aq methylamine and 1 0 ml of methanol with 
45 stirring over V4 hr. The mixture is placed on a rotovaporator and the residue partitioned between 50 ml each of CH 2 CI 2 
and water. The organic phase is concentrated and flash chromatographed on silica gel using 50/50 hexane/ethyl ace- 
tate (800 ml), ethyl acetate (500 ml) and 80/20 acetone/methanol (200 ml) (30 fractions X 50 ml). The product (fractions 
19-21) was obtained as a yellow gum. 

50 EXAMPLE 4 

7-chloro-3-hydroxy-3-(4,6-dimethoxy-2-pyrimidinyl)phthalide (Table A, cpd. no. 13) 

A mixture of 1.8 g of 7-chloro-3-cyano-3-(4,6-dimethoxy-2iDyrimidinyl)phthalide, 50 ml of 1% NaOH and 50 ml of 
55 THF are stirred at room temperature for 3 hrs. The THF is removed by evaporation and the mixture is diluted with water 
and extracted twice with ethyl acetate. The aqueous solution is acidified with 2N-H 2 S0 4 . The resulting acid solution is 
extracted with 3 x 100 ml ethyl acetate and the organic phases combined, dried over Na 2 S0 4 and concentrated to give 
a pale yellow solid. This residue is taken up in ethyl acetate and treated with activated charcoal until the yellow base 
line material is removed to give the title product as a white solid m.p. 188-190°C. 
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EXAMPLE $ 

7-chloro^-methoxy-3-(4,6<limethoxy-2-pyrimidinyl)phthallde (Table A, cpd. no. 30) 

s 1 .0 g of 7-chloro-3-cyano-3-(4 l 6-dimethoxy-2-pyrimidinyl)phthalide is slurried in 20 ml of methanol and the solution 
cooled with ice and 0.6 ml of sodium methoxide added dropwise. After stirring for 1 0 min a further 1 ml of sodium meth- 
oxide is added and stirring continued for 1 0 min and the mixture is then quenched with 2N H 2 S0 4 . Methanol is removed 
on a rotovaporator and the residue partitioned between water and ethyl acetate. The organic phase is dried over 
Na 2 S0 4 and concentrated. Flash chromatography of the residue over silica gel using 25% ethyl acetate/hexane yields 

w a white solid m.p. 180-183°C. 

EXAMPLE 6 

a) Methyl 2-chloro-6-(4,6<fimethoxy-2-pyrimidinylcarbonyl)benzoate (Table C, cpd. no. 55), and 

15 

b) 7-chloro-3-chloro-(4,6-dimethoxy-2-pyrimidinyl)phthalide (Table A, cpd. no. 21) 

A mixture of 0.7 g of 7-chloro-3-hydroxy-3-(4,6-dimethoxy-2-pyrimidinyl)phthalide, 30 ml of CCI 4 , 2 ml of SOCI 2 and 
4 drops of DMF are refluxed at 60° for VA hrs. The mixture is then cooled, excess SOCI 2 and CCI 4 removed on a 

20 rotovaporator. The residue is diluted with 20 ml of CH 2 CI 2 and added to a stirred mixture of 10 ml of methanol and 2 ml 
of diethylamine. After 2ti hrs the mixture is stripped on a rotovaporator to remove excess CH 2 CI 2 and methanol and the 
residue partitioned between CH 2 CI 2 (50 ml) and water (50 ml). The organic phase is separated, concentrated and the 
gummy residue flash chromatographed over silica gel using 80/20 hexane/ethyl acetate (500 ml), 60/40 hexane/ethyl 
acetate (500 ml) (28 fractions X 50 ml). Fractions 18 to 20 yielded title compound a) and fractions 11 to 16 the com- 

25 pound b). 

EXAMPLE 7 

7-chloro-3-cyano-3-(4,6-dimethoxy-2-pyrimidinyl)phthalide (Table A, cpd. no. 27) 

30 

600 mg of 7-chloro-3-cyanophthalide are added to an ice-cold suspension of hexane washed 60% NaH (160 mg) 
in DMF (20 ml). After 1 5 min, 71 0 mg of 2-methylsulfonyl-4,6-dimethoxypyrimidine are added. After stirring at RT for 1 V4 
hr the mixture is poured onto 200 ml of ice/water acidified with 2N H 2 S0 4 and stirred. The precipitate is filtered and 
dried in a vacuum oven to yield the title product, m.p. 159-1 61 °C. 

35 

EXAMPLES 

7-chloro-3,3-bis(4 l 6-dimethoxy-1,3,5-tria2in-2-yl)phthalide (Table A, cpd. no. 36) 

40 1 .48 g of 7-chlorophthalide are dissolved in 80 ml of THF. The solution is cooled to -70°C and 1 .5 M LDA in THF (6 
ml) is syringed in at -70°C over 3 min. Stirring is continued for 15 min at -70°, 1.54 g of 2-chloro-4,6-dimethoxy-1 ,3,5- 
triazine in 50 ml of THF added dropwise and the mixture is then allowed to warm to -20°. The mixture is again cooled 
to -70° and 1 ml of cone. HCI in 10 ml of water is added. The mixture is stirred for 25 min and allowed to warm to RT 
and the THF is removed by evaporation. The residue is partitioned between CH 2 CI 2 and water (50 ml each) and the 

45 aqueous phase extracted with an additional 30 ml of CH 2 CI 2 . The combined organic phases are washed with 30 ml of 
water and concentrated to give a yellow gum. This is flash chromatographed on silica gel using 60/40 hexane/ethyl ace- 
tate (1000 ml), ethyl acetate (400 ml), 80/20 acetone/ methanol (500 ml) (30 fractions X 50 ml, 1 X 200 ml). Fractions 
21 and 22 yielded a yellow gum which upon recrystalization from hexane yielded title product m.p. 126-127° as a yellow 
solid. 

50 

EXAMPLE 9 

Lithium 2-chloro-6-(4,6-dimethoxy-a-hydroxy-2-pyrimidinylmethyl)benzoate (Table C, cpd. no. 53) 

55 A mixture of 1 .0 g of 7-chloro-3-(4 I 6-dimethoxy-2-pyrimidinyl)phthalide, 0. 1 36 g of UOH.H 2 0, 2 ml of water and 1 0 
ml of methanol is stirred overnight at RT. The mixture is evaporated to dryness on a rotovaporator. Further drying in a 
drying pistol yield the title compound as a white solid, m.p. 153-1 57°C. 
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EXAMPLE 10 

Lithium 3-[(4,6-dimethoxy-a-hydroxy-2-pyrimidinyl)metty^ (Table D, cpd. no. 64) 

s A mixture of 0.490 g of 5-(4,6-dimethoxy-2-pyrimidinyl)furo [3,4,b]pyridine-7(5H)-one, 0.0768 gm of LiOH.H 2 0, 10 
ml of methanol and 2 ml of water is stirred for 24 hrs under nitrogen at RT and the solvent stripped off. The yellowish 
solid is dried for a further 2 hrs to yield the title product, m.p. >250°C (decomp.). 

EXAMPLE 11 

10 

Sodium 2-chloro-6-[(4,6-dimethoxy-2-pyrimidinyl)carbonyl]benzoate (Table C, cpd. no. 58) 

1.24 g of 7-chloro-3-hydroxy-3-(4,6-dimethoxy-2-pyrimidinyl)phthalide 1 154 mg NaOH, 25 ml THF and 25 ml water 
are mixed until a yellow homogenous solution is achieved. The solvents are stripped on a rotovaporator and then on a 
15 Kugelrohr at 100°C to produce the title compound as a yellow solid, m.p. 276-278°C. 

EXAMPLE 12 

3-[(4,6-dimethoxy-2-pyrimidinyl)cartx)nyIl-pyridine-2-carboxylic acid (Table D, cpd. no. 63) 

20 

490 mg of 5-(4,6-dimethoxy-2-pyrimidinyl)-furo[3,4-b]pyridine-7(5H)-one is dissolved in 50 ml of methanol and the 
mixture heated with stirring at 50°C until a homogenous solution is formed (ca y k hr). 2.6 g of NaOCI is added dropwise 
and the solution heated for a further V6 hr at 55°C. 0.208 g of 50% NaOH is added at 55° and the mixture heated for a 
further v£ hr at this temperature and then cooled in an ice-bath and acidified with 1 ml cone. HCI. The solvent is evap- 
25 orated and the residue partitioned between 50 ml of CH 2 CI 2 and 50 ml of water. The organic phase is concentrated to 
give a white solid, m.p. 71-73°. 

EXAMPLE 13 

30 2-[(4,6-dimethoxy-2-pyrimidinyl)-a-iminomethyl]benzoic acid (Table C, cpd. no. 51) 

2.67 g of isopropyl 2-bromobenzoate are dissolved in 100 ml of dry diethylether, the solution cooled to -1 00° C and 
6.6 ml of 1 .6 M n-butyl lithium solution added. Stirring is continued for 10 min and 12 g of 2-cyano-4,6-dimethoxypyrimi- 
dine in 60 ml of diethylether is added over 2 min at -100°C. The mixture is stirred for Vfc hr at -80° and then allowed to 

35 warm to RT. 3 g of NH 4 CI in 30 ml of water is added to the reaction mixture, cooled in an ice-bath. The ether layer is 
separated off, washed with water (2 x 30 ml) and concentrated. The gummy residue is dissolved in 20 ml of 85/15 hex- 
ane/ethyl acetate, and CH 2 CI 2 . and flash chromatographed on silica gel using 800 ml 85/15 hexane/ethyl acetate, 500 
ml 1% methanol in ethyl acetate, 500 ml 5% methanol in ethyl acetate and 500 ml of 80/20 acetone/methanol (40 frac- 
tions at 50 ml; 1 at 200 ml). Fractions 7 to 10 yielded title compound which on recrystallization from CH 2 CI 2 melted at 

40 225-235°C. 

EXAMPLE 14 

5-Chloro-5-(4 r 6-dimethoxy-2-pyrimidinyl)furo[3,4,b]pyridine-7(5H)-one (Table B, cpd. no. 68) 

45 

A mixture of 490 mg of 5-(4 t 6-dimethoxy-2-pyrimidinyl)furo[3,4,b]pyridine-7(5H)one and 50 ml of methanol is 
heated at 55° for 1/2 hour or until a homogenous solution is formed. 2.6 g of NaOCI (common house bleach) is added 
dropwise. The mixture is taken up in dichloromethane an the organic phase separated and evaporated to dryness to 
yield the title compound. 

50 

EXAMPLES 

3-[(4,6<Jimethoxy-2-pyrimidinyl)cartx>nyQ-pyridine-2-cartx)xylic acid (Table E, cpd. no. 63) 

55 0.208 g of 50% NaOH is added at 55° to a solution of 0.551 g of 5-chloro-5-(4,6-dimethoxy-2-pyrimidinyl)- 
furo[3,4,b]pyridine (Table B, cpd. no. 68) in 50 ml methanol. The mixture stirred for a further 1/2 hr at 55°, cooled in an 
ice-bath, acidified with 1 ml of concentrated HCI and the solvent evaporated. Hie residue is partitioned between 50 ml 
of CH 2 CI 2 and 50 ml H 2 0 and the CH 2 CI 2 layer concentrated to give 0.39 g of the title product as a white solid, m.p. 71 - 
73°C. 
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EXAMPLES 

2-(2-(4,4Klimethyl-oxazolin-2-yO-ben2yi)-4,6-dichloropyrirriidine (Table C, cpd. no. 61) 

s To a mixture of 1 .25 g of 2o-toly!-4,4<Jimethyl-oxazoline in 20 ml of ether under N 2 atmosphere at -30°C is added 
by syringe 4.2 ml of 1.6 M n-butyllithium in hexane with stirring which is continued for 1 hr at -10°C. 0.98 g of 4,6-dichlo- 
ropyrimidine in 20 ml of ether are added slowly to the reaction mixture which is then stirred at -45 to -30°C for 30 min 
and at 0°C for a further 30 min. The reaction mixture is quenched with acetic acid (0.4 ml) and water (0.1 ml) in THF 
(1 .3 ml) and then treated with 1 .5 g of 2,3-dichloro-5,6-dicyanobenzoquinone (DDQ) in 6 ml of THF. The temperature is 

10 brought to RT and the mixture stirred for 5 min after cooling to 0°C. 7.6 ml of 1 N NaOH (cooled) are added and the mix- 
ture stirred for 5 min. The organic phase is separated and dried over Na 2 S0 4 filtered and the solvent removed. Follow- 
ing chromatography (10/90 ether/hexane) the title product is obtained. 

EXAMPIEM7 

15 

2-(2-(4,4-dimethyl-oxazolin-2-yl)-ben2yl)-4,6-dimethoxypyrimidine (Table C, cpd. no. 48) 

To a solution of 1.7 g of 2(2-(4 ( 4-dimethyl-oxazo!in-2-yl)-benzyl)-4,6*dichloropyrimidine in 100 ml of methanol are 
added 2.18 g of 25% methanolic NaOCH 3 and the mixture heated for 10 hrs at 65°C with stirring. The temperature is 
20 lowered to 60° and stirring continued overnight. The solvent is stripped and the residue taken up in 80 ml of toluene and 
50 ml of water. The toluene layer was separated and washed with 50 ml of water, separated and concentrated to give 
the title compound as a yellow oil. 

EXAMPLES 

25 

2- (2-(4,4-dimethyl-oxazolin-2-yl)-a-bromobenzyl)-4,6-dimethoxy pyrimidine (Table C, cpd. no. 62) 

0.55 g of 2-(2-(4,4-dimethyl-oxazolin-2-yl)-benzyl)-4,6-dimethoxypyrimidine, 0.30 g of a N-bromosuccinimide, 0.03 
g of benzoyl peroxide are dissolved in 60 ml of CCI 4 and heated under reflux overnight at 75°C. The reaction mixture is 
30 filtered and the filtrate washed with 5% NaHC0 3 solution (50 ml), 50 ml of water and the organic phase separated and 
concentrated to give the title compound. 

EXAMPLE 19 

35 2-(2-(4,4-dimethyl-oxazolin-2-yl)-benzoyl)4,6-dimethoxypyrimidine (Table C, cpd. no. 49) 

A mixture of 1.2 g of 2-(2-(4,4-dimethyl-oxazolin-2-yl)-a-bromobenzyl)-4,6-dimethoxy-pyrimidine and 2 g of 
Na 2 C0 3 in 30 ml of DMSO is heated with stirring at 50-60°C for 3 hrs. The mixture is poured into 150 ml of water and 
extracted with toluene. The toluene extract is washed twice with water (2 x 50 ml) separated and concentrated. The thus 
40 obtained gum is chromatographed with 800 ml of 80/20 hexane/ethyl acetate, 500 ml 70/30 hexane/ethyl acetate, 60/40 
ml hexane/ethyl acetate (50 ml fractions) fractions 29 to 34 yielded the title compound. 

EXAMPLE 20 

45 2-chloro-6-(4,6-dimethoxy-2-pyrimidinylcarbonyl)-benzoic acid diethylamide (Table C, cpd. no. 57) 

1.0 g of 7-chloro-3-cyano-3-(4,6-dimethoxy-2-pyrimidinyl) phthalide is dissolved in 15 ml of THF. 0.7 ml of a 40% 
aqueous dimethylamine solution is then added via syringe whereupon the solution darkens. Stirring is continued at R.T 
for 15 minutes and the mixture diluted with water and partitioned between ethyl acetate and water. The organic phase 
so is separated, washed with 2N H 2 S0 4 , then brine, dried and concentrated. The residue is purified on silica gel, eluant 
200 ml of 50% ethyl acetate/hexane then 100% ethyl acetate. Fractions 12 to 15 yielded the title compound, m.p. 141- 
142°C. 

EXAMPLE 21 

55 

3- acetoxy-7-chloro-3-(4,6-dime%loxy-2-pyrimidinyl)phthalide (Table A, cpd. no. 125) 

1.1gof7-chloro-3-(4,6-dimethoxy-2-pyrimidinyl)-3-hydroxy-phthalide is dissolved in 20 ml of pyridine and 0.3 ml of 
acetic anhydride added with stirring. After stirring for 20 min the mixture is poured into 2N HCI and extracted with two 
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portions of ethylacetate. The combined ethyl acetate extracts are washed once with 2N HCI, once with H 2 0 and once 
with brine and dried over magnesium sulfate. Filtration and evaporation produced the title compound as a white solid, 
m.p. 213-215°. 

5 EXAMPLE 22 

3-[(4,6KJimethoxy-a-hydroxy-2i)yrimidinyl)me%IIpyridine-2<aitoxam*de (Table E, cpd. no. 82) 

To a solution of 0.9 g of ammonia, in 15 ml of methanol, is added 0.5 g of 3[(4,6-dimethoxy-2-pyrimidinyl)-7-azaph- 
io thalide. After stirring for 2 hrs at RT, the methanol is removed under reduced pressure and the concentrate recrystal- 
lized from toluene to give the title compound as a white solid, m.p. 1 35-1 37°C. 

EXAMPLE 23 

15 3[(4,6-dimethoxy-2-hydroxy-2-pyrimidin^ (Table E, cpd. no. 183) 

To a solution of 3 ml of 4-isopropylaniline in 50 ml of toluene is syringed in 4 ml of 15.6% trimethylaluminum in hex- 
ane at RT. The mixture is stirred for 0.5 hr at RT and 0.5 g of 3-[(4,6-dimethoxy-2-pyrimidinyl)-7-azaphthalide is added. 
The mixture is stirred for 2 hrs at RT and acidified with 30 ml of 1 0% hydrochloric acid at 5-10°C. The toluene solution 
20 is separated, washed with 20 ml of 10% hydrochloric acid, 20 ml of 5% sodium carbonate and 20 ml of water, dried and 
concentrated. The concentrate is recrystallized from hexane to yield the title compound as a white solid, m.p. 113- 
114°C. 

TABLE 24 

25 

3-[(4,6<JimethQxyKx-(ethoxycarbonyloxy)^ (Table E, cpd. no. 129) 

To a solution of 0.5 g of 3-[(4,6-dimethoxy-a-hydroxy-2-pyrimidinyl)methyl]pyridine-2-carboxamide, 0.05 g of 4- 
(dimethylamino)pyridine, and 1 ml of triethylamine, in 20 ml of toluene and 10 ml of dichloromethane is added 1 ml of 
30 ethyl chloroformate at RT After stirring for 1 hr at ambient temperature, the mixture is washed with water (2x30 ml), 
dried and concentrated on a rotoevaporator. The concentrate is digested with v/v mixture of hexane-toluene, 10 ml, at 
50°C, cooled to RT and filtered to isolate 0.45 g of the title compound as a yellow solid, m.p. 112-1 14°C. 

EXAMPLE 25 

35 

3-[(4,6<iimethQxy-a-ben20yloxy-2iDyrimidinyl)methyl]pyridine-2-(N,N-diben2oyl)carbcxamid (Table E, cpd. no. 159) 

To a solution of 0.05 g of 3-[(4,6-dimethoxy-a-hydroxy-2-pyrimidinyl)methyl]-2-carboxamide, 0.5 g, 4-(dimethyl- 
amino)pyridine and 4 ml of triethylamine in 30 ml of dichloromethane is added 1.4 g of benzoyl chloride at RT in two 
portions. The reaction mixture is stirred at RT for 1 7 hrs and washed with 30 ml of water, 30 ml of 5% hydrochloric acid 
and 30 ml of water. The dichloromethane solution is concentrated and the concentrate flash chromatographed through 
300 ml silica gel, 230-400 mesh, using 1 L 70/30 hexane-ethyl acetic and 500 ml 50/50 hexane-ethyl acetate as eluting 
solvent mixtures. Fractions 18-21 gave after recrystallization from 70/30 hexane ethyl acetate the title compound as a 
white solid, m.p. 168-1 70°C. 

EXAMPLE 26 

3-[(4,6^imethoxy-a-(N-methylcarbamoyloxy)-2-pyrimidinyl)methyO-2-pyridine carbox(N-allyl)amide (Table E, cpd. no. 
133) 

To a solution of 0.5 g of 3-[(4,6-dimethoxy-a-hydroxy-2-pyrimidinyl)methyl]-2-pyridine carbox(N-allyl)amide and 3 
drops of triethylamine, in 20 ml of dichloromethane is added 3 ml of methyl isocyante, in three 1 ml portion/day while 
stirring at RT for 3 days. The reaction mixture is washed with water (2x50ml), dried and concentrated. The concentrate 
is flash chromoatographed through 300 ml silica gel, 230-400 mesh, using 1 L 50/50 hexane-ethyl acetate, 500 ml ethyl 
55 acetate, 500 ml 80/20 ethyl acetate methanol taking 34 fractions (50 m/m). Fractions 21 -25 give 0.4 g of the title product 
as a yellow gum. 

The following compounds may be prepared analogously to the preceding examples or as otherwise described 
herein. 
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TABLE P fcont) 

W it AA XX 



363 



365 



366 



369 



370 



371 



40 3 7 2 1 OH H 



373 



COOVr 



& 



cocxf 



/ 



cooi* 



-0 



io 364 ^ " OH H 



OH H 



25 368 " OH H 



OH H 



374 * OH H 
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IABLS F (cqm) 



TO 



15 



20 



Cpd ^ 

375 



378 



410 



376 u 



377 




-0 

OH H 



OH H 



H H 122-123 



412 



H OtC 4 H 9 gum NMR 



30 



35 



40 



45 



50 



Compounds of Table F wherein COOH is replaced by other meanings of R as listed in Tables C. D and E above for 
R may be prepared analogously. 



55 



50 
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NMR data [ X H nmr (CDC1 3 )] 

NMR data [ r H nmr <CDC1 3 )] • 
Cpd No 

41 6 : 3.95 <s, 6H, 0CH 3 ) , 5.95 (s, 1H, pyrlmidine H) , 6.45 (s, 1H, OCH) , 

7.7-9.1 <m, 3H, pyridine H). 
44 6: 1.32 (t f 3H, CH 3 ) , 2.87 (q, 2H, CH 2 ) , 4.05 <s, 6H, 0CH 3 ) , 6.3 (s, 

1H, OCH), 7.82 <d, 1H, arom.), 8.72 (d, 1H, arom.). 
46 6: 1,32 (t t 3H, CH 3 ), 2.85 (q, 2H, CH 2 ) , 3.87 <s, 6H, 0CH 3 ), 5.97 (s, 

1H, pyrlmidine H) , 6.32 <s, 1H, OCH), 8.08 (d, 1H, pyridine H) , 8.71 

(d, 1H, pyridine H). 

48 6: 1.25 <s, 6H, CH 3 ) , 3.85 <s, 6H, 0CH 3 ), 3.95 (2H, 0CH 2 ) , 4.65 (s, 
2H, CH 2 ), 5.85 (s, 1H, pyrlmidine H) , 7.2-8.0 <4H, aromatic). 

49 S: 1.00 (s, 6H, CH 3 ) , 3.65 and 3.75 (d of d, 2H, 0CH 2 ) , 6.05 (s, 1H, 
pyrlmidine H) , 7.2-8.1 (4H, aromatic H). 

54 6: 2.9 (s, 3H, CH 3 N) , 3.10 (s, 3H, CH 3 0), 3.90 (s, 6H aromatic 0CH 3 ) , 
6.10 (s, 1H, pyrlmidine H), 7.2-7.9 (3H, aromatic H) . 

61 6 : 1.24 (5, 6H, CH 3 ) , 3.98 (s, 2H, CH 2 0) , 4.74 (s, 2H, CH 2 ) , 7.16 (s, 
1H, pyrlmidine H). 

65 6: 3.96 (s, 6H, 0CH 3 ) , 5.96 (s, 1H, pyrlmidine H) . 6.32 (s, 1H, OCH), 
7.27 (d, 1H, thienyl H), 7.85 (d, 1H, thienyl H). 

66 6: 4.08 (s, 6H f 0CH 3 ) , 6.27 (s, 1H, OCH), 7.18 (d, 1H, thienyl H) , 
7.95 (d, 1H, thienyl H) . 

76 6: 1.63 (t, 3H, C^Cfo) , 3.91 (s, 6H, 0CH 3 ) , 4.1 (q, 2H, 0CH 2 ) , 6.08 
(s, 1H. pyrimidine H) , 7.2-7.8 (m, 3H, aromatic H). 



84 6: 3.85 (s, 6H, 0CH 3 ) , 4.05 (t, 2H, NCH 2 ), 5.0-5.45 (m, 3H, CH-CH 2 ) , 
5.85 (s, 1H, pyrlmidine), 6.80 (s, 1H, OCH), 7.2-8.6 (m, 3H, 
pyridine) . 

86 6: 3.85 (s, 0CH 3 ), 5.37 (s, OCHjAr), 5.85 (s, pyrimidine), 6.80 (d, 
OCH), 7.2-8.2 (m, aromatic), mixture with cpd. 40. 

88 6: 4.00 <s, 3H, 0CH 3 ) , 5.50 (s, 2H, 0CH 2 ) , 6.05 (s, 1H, pyrimidine 
H), 6.27 (s, 1H, 0-CH) 7.1-7.7 (m, 8H, aromatic H) . 

95 6: 3.85 (s, 6H, 0CH 3 ) , 5.42 (s, 2H, 0CH 2 ) f 6.05 (s, 1H, OCH), 6.42 
(s, 1H, pyrimidine), 7.05-7.35 (s, 5H, aromatic), 7.35-7.768 (m, 
11H, pyridine), 7.78-8.1 (d, 1H, pyridine), 8.81-9.01 (d, 1H, 
pyridine) . 

97 6: 3.80 (s, 6H, 0CH 3 ) , 5.35 (s, 2H, OCH^r) . 6.85 (s, 1H, 
pyrimidine), 6.65 (s, 1H, OCH), 7.15-8.6 (m, BH; aromatic), mixture 
with cpd. 40. 
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107 6: 1.92 (s, 3H. C-CCH,) . 3.98 (s, 6H. OCH,) . 4.92 (s. 2H. OCH,). 6.07 
(s, 1H, OCH). 6.58 (s, 1H, pyrimidlne) , 7.52-7.88 (m, 1H, pyridine), 
8.10-8.32 (d. 1H, pyridine). 8.90-8.91 (d, 1H. pyridine). 
110 <: 0.75-1.12 (t. 3H. CH,). 3.18-3.48 (m. 2H. CH,) . 3.81 (s. 6H. 
OCH,). 4.42-4.91 (m, 3H. OH and NCH,) , 5.82 (s. 1H. OCH). 6.72 (s. 
1H. pyrimidlne), 7.21-7.52 (m, 1H, pyridine), 7.82-8.08 (d. 1H, 
pyridine), 8.32-8.61 (d. 1H, pyridine). 
112 6: 1.12-1.31 (d. 6H. CH,) . 3.81 (s. 6H, OCH,). 4.12-4.32 (m. 1H. 
NCH). 5.85 (s. 1H. OCH). 6.71 (s. 1H, pyrimidlne), 7.21-7.52 (q. 1H, 
pyridine). 7.81-8.09 (d. 1H, pyridine). 8.12-8.31 (m. 1H, NH) , 8.39- 
15 8.55 (d, 1H. pyridine). 

119 6: 3.05 (d, 3H, NCH,) , 3.94 (s, 6H, OCH,), 5.20 (s, 1H, OH), 5.75 (s, 
1H, OCH), 5.98 (6, 1H pyrimidlne H), 7.26 (d. 1H, pyridine H) , 7.82 
(q, 1H, NH) , 8.28 (d, 1H, pyridine H). 

127 6: 3.75 (s, 6H, OCH,), 4.05 (t, 2H, NCH 2 ) , 5.05-5.5 (m. 3H, CH-CH,), 
5.85 (s. 1H, pyrimidlne), 7.2-8.6 (m, 9H, aromatic +0CH). 

128 6: 2.20 (s, 3H, CH,) , 3.75 (s, 6H. OCH,). 4.10 (t, 2H, NCH,), 5.0-6.6 
(m, 3H, CH-CH,) , 5.85 (s. 1H, pyrimidlne). 7.2-8.6 (m, 5H, pyridine 

25 + NH. OCH). 



20 



30 



133 6: 2.85 (d, 3H, NCH,), 3.85 (s, 6H, OCH,), 4.10 (t, 2H, NCH,) , 5.0- 
6.0 (m, *3H, CH-CH,), 5.85 (s, 1H. pyrimidlne), 7.2-8.6 (m, 4H, 
pyridine + OCH). 

35 150 6 0.96 (t. 3H. CH,) , 1.68 (m. 2H, CH,£H,CH,) , 3.50 <m, 2H, NCH,), 3.93 
(s. 6H, OCH,). 5.92 (s, 1H, pyrimidlne H) , 6.17 (d. 1H. OCH). 7.21 
(d of d, 1H, pyridine H), 8.07 (d of d, 1H. pyridine H) , 8.57 (d of 
d, 1H. pyridine H) , 8.66 (t, 1H, NH). 



40 



45 



174 6: 3.83 (s, 3H, OCH,), 3.90 (s, 6H, OCH,), 5.83 (s, 1H, pyrimidlne 
H), 6.60 (d. 1H, OCH), 7.30 (d of d, 1H. pyridine H) , 8.23 (d of d, 
1H, pyridine H) , 8.70 (d of d, 1H. pyridine H) . 
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178 6: 3.85 (s, 9H, 0CH 3 ) , 3.95 <8, 3H, 0CH 3 ) , 4.14 (s, 2H, CH 2 ) , 5.82 
<s, 1H, pyrimidine H) , 6.90 (d, 1H, pyridine H) , 8.12 <d, 1H, 
pyridine H). 

187 6: 3.70 (8, 9H, 0CH 3 ). 5.82 («• 1H, pyrimldine H) , ;6.80 (d, 1H, 
pyridine H) , 8.10 (d. 1H, pyridine H). 



196 S: 3.78 (s, 6H, 0CH 3 ), 4.51-4.78 <d, 2H, NCH 2 ) , 5.35 (s, 1H, OH), 
5.81 (s, 1H, 0CH) f 6.28 (s, 2H, furfuryl) . 6.81 (s, 1H, pyrimldine), 
7.12-7.43 (m, 2H, furfuryl), 7.82-8.05 (d, 1H, pyridine), 8.31-8.43 
(d, 1H, pyridine). 8,52-8.71 (m, 1H, NH) . 
201 6: 1.87-2.04 (m, 4H, CH 2 and tetrahydrof uran) , 3.71-3.92 (m, 9H, 0CH 3 
20 and tetrahydrof uran) , 5.86-5.87 (m, 2H, OCH and OH), 6.71 (d, 1H, 

pyrimldine). 7.31-7.42 (d, 1H, pyridine), 7.81-7.92 (d, 1H, 
pyridine), 8.41-8.50 (d, 2H, NH and pyridine). 
206 6: 2,22 (s, 1H, CH 3 ), 3.85 (s, 6H, 0CH 3 ) , 3.92 (s, 3H, 0CH 3 ) , 3.97 
25 (s, 3H, 0CH 3 ), 5.86 (s, 1H, pyrimldine H) , 6.80 (s, 1H, OCH), 7.10 

(d, 1H, pyridine H). 8.16 (d, 1H, pyridine H) . 



30 



213 6: 3.61 (s, 6H, 0CH 3 ) , 4.60-5.18 (m, 3H, ArCH 2 , OH), 5.72 (s, 1H, 
OCH), 6.72 (s, 1H, pyrimidine), 7.15-7.17 (t, 5H, pyridine), 7.84- 
7.86 (d, 1H, pyridine), 8.38-8.44 (d, 2H, pyridine), 9.12 (s, 1H, 

40 NH), 

214 6: 3.75 (s, 6H, 0CH 3 ) , 4.72-4.74 (d, 2H, NCH 2 ) , 5.84 (s, 1H, OCH), 
6.86-6.96 (d, 3H. pyrimidine, thiophenyl) , 7.14-7.16 (d, 1H, 
pyridine), 7.32-7.36 (d, 1H, pyridine), 7.94-7.97 (d, pyridine), 

45 8.39-8.40 (d, 1H, pyridine), 8.71 (d, 1H, NH). 

216 6: 1.31 (t, 3H, CH 3 ), 2.62 (s, 3H, CH 3 ) , 3.87 (s, 6H, 0CH 3 ), 4.21 (s, 
2H, CH 2 ), 4.40 (q, 2H, OCH 2 ) , 5,83 (s, 1H, pyrimidine H) , 7.13 (d, 
1H, pyridine H) , 8.44 (d, 1H, pyridine H) . 



55 
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227 S: 1.50 (m, 6H, CH 2 ), 2.«0 (n, 6H ( NCH 2 ) , 3.55 (q, 2H f NCH 2 ) , 3.80 

(s, 6H, OCHj), 5.85 (s, 1H, pyrimidine H) , 6.70 (s, 1H, OCH) , 7.15- 
s 8.60 (m, 1H. 3 pyridine H + NH) . 

233 6: 1.80 <q, 2H, CH 2 ). 2.25 <s, 6H, NCH 3 ) , 2.35 (q, 2H, NCH 2 ) . 3.45 
(q, 2H, NCH 2 ), 3.80 (s, 6H, CH 3 ) , 5.80 (s, 1H, pyridine), 6.65 <s, 
1H, OCH), 7.15-850 (m, 3H, pyridine). 

w 



236 S: 1.37 (t, 3H, CH 3 ) , 2.56 (s, 3H, CH,), 3,87 (s, 6H, OCH 3 ) , 4.43 (q, 
15 2H, 0CH 2 ), 5.87 (s. 1H, pyrimidine H), 6.12 (s, 1H, CHBr), 7.90 (d, 

1H, pyridine H) , 8.56 (d, 1H, pyridine H). 

237 6 : 1.40 (t, 3H, CH 3 ), 3.87 (s, 6H, 0Chy> , 4.43 (q, 2H, 0CH 2 ) , 4.70 
(s, 2H, CH 2 Br), 5.88 (s, 1H, pyrimidine H), 6.23 (s, 1H, CHBr) , 8.07 

^ (d, 1H, pyridine H), 8.65 (d f 1H, pyridine H). 

238 6: 1.37 (t, 3H, CH 3 ) , 2.06 (s, 3H, CH 3 ) , 3.88 (s, 6H, 0CH 3 ) , 4.40 (q, 
2H, 0CH 2 ), 5.28 (s, 2H, 0CH 2 ) , 5.87 (s, 1H, pyrimidine H) , 6.23 (s, 
1H, CHBr), 8.04 (d. 1H, pyridine H), 8.64 (d, 1H, pyridine H). 

25 



8: 0.8-1.9 (br s, 25H, aliphatic), 3.85-3.90 (s f 6H, 2X0Me) , 6.15 
(s, 1H, ArH, pyrimidine), 7.4 (s, 2H, ArH) . 

6: 0.90 (t, 3H, CH 3 ) , 1.2-1.7 (m, 4H, aliphatic), 3.95 (s, 6H, 0CH 3 ) , 
4.08 (t, 2H, 0CH 2 ), 6.15 (s, 1H, pyrimidine H) , 7.5-7.7 (m, 3H, 
aromatic) . 

S: 0.90 (t, 3H, CH 3 ), 1.3 (m, 4H, aliphatic), 1.6 (m, 2H, aliphatic), 
3.95 (s, 6H, 0CH 3 ), 4.08 (t, 2H, 0CH 2 ) ( 6.15 (a, 1H, pyrimidine H), 
7.4-7.7 (m, 3H, aromatic). 



284 6: 1.71-1.76 (s, 6H, CH 3 ) , 2.31 (s, 1H, OCH) , 3.82 (s, 6H, 0CH 3 ), 
5.61-5.63 (d, 1H, OH), 5.85 (s, 1H, OCH), 6.86-6.96 (d, 1H, 
pyrimidine), 7.44-7.48 (m, 1H, pyridine), 7.94-7.98 (d, 1H, 
pyridine), 8.44-8.45 (d, 2H, NH) . 

285 6: 0.75-1.13 (m, 4H, aliphatic), 1.28-1.77 (m, 3H, aliphatic), 3.23- 
3.52 (m, 2H, NCH 2 ) , 3.82 (s, 6H, 0CH 3 ) , 5.73-5.88 (m, 2H, OH, OCH), 
6.60-6.81 (d, 1H, pyrimidine), 7.21-7.45 (q, 1H, pyridine), 7.78- 
8.01 (d, 1H, pyridine), 8.32-8.55 (d, 2H, pyridine, NH). 



30 



264 
277 



35 



281 



40 
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299 6: 0.85 (t, 3H f CH 3 ) , 1.2 (m, 8H, aliphatic), 1.6 (o, 2H, aliphatic), 
3.95 (s, 6H, 0CH 3 ), 4.08 (t, 2H, 0CH 2 ) , 6.15 (s, 1H, pyrimidinc H) , 
7.4-7.7 (n, 3H, aromatic). 

300 6: 0.90 (t, 3H, CH 3 ) , 1.2 (m, 10H, aliphatic), 1.6 (o, 2H, 
aliphatic), 3.95 (s, 6H, 0CH 3 ) , 4.08 (t, 2H, 0CH 3 ), 4.08 (t, 2H, 
0CH 2 ), 6.15 (s, 1H, pyrimidinc H) , 7.4-7.7 (m, 3H, aromatic). 

308 6: 0.88 (t, 3H, CH 3 ), 1.25 (bs, 18H, aliphatic), 1.6 (m, 2H, 
aliphatic), 3.95 (s, 6H, 0CH 3 ), 4.07 (t, 2H, 0-CH 2 ), 6.15 (s, 1H, 
pyrimidine H), 7.55-7.7 (m, 3H, aromatic). 

330 6: 1.05 (m, 6H, NCH 2 CH 3 ) , 1.27 (s, 9H, C(CH 3 ) 2 ), 2.3 (m, 4H, NCH 2 ) , 
3.8 (s, 6H, 0CH 3 ), 5.8 (s, 1H, pyrimidine H) , 5.9 (s, 1H, CH-Ot-Bu) , 
7.18 (d of d, 1H, pyridine H), 7.45 (d of d, 1H, pyridine H) , 8.6 (d 
of d, 1H, pyridine H) . 

407 6: 3.18 (m, 2H, CH 2 S), 3.65 (m, 2H, CH 2 N) , 3.95 (s, 6H, 0CH 3 ) , 5.85 
(s, 1H, pyrimidine), 6.80 (s, 1H, 0CH) , 7.0-8.7 (m, 8H, aromatic). 



412 6: 1.37 (s, 9H P tBuO), 3.30 (s, 3H, CH 3 N) , 3.90 (s, 6H, CH 3 ) , 5.95 
(s, 1H, pyrimidine), 5.97 (s, 1H, OCH) , 6.5-7.6 (m, 10H, aromatic). 

413 6: 2.23 (a, 1H. OCH) . 3.12-3.23 (d, 3H, N-CH 3 ) , 3.93 (a, 8H, 0CH 3 , 
N-CH 2 0), 6.155 (s, 1H, pyrimidine), 7.47-7.52 (m, 1H, pyridine), 
8.142-8.168 (m, 1H, pyridine), 8.69-8.709 (t, 1H, pyridine). 



A compound of formula I 



wherein 

ring A is selected from 

a) phenyl or naphthyl 

b) pyridyl which may be fused by its (b) or (c) side to benzene 

c) pyridyl-N-oxide or pyrazinyl-N-oxide 

d) pyrimidinyl 

e) pyrazinyl 

f) 3- or 4-cinnolynyl or 2-quinoxalinyl, and 

g) a five membered heteroaromatic ring comprising oxygen, sulphur or nitrogen as heteroatom which ring may 
be fused to a benzene ring or may comprise nitrogen as an additional heteroatom; 



45 



40 
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Ris cyano, formyl, CX^X^ -C(0)R" wherein R M is C^salkyl. C^Cshaloalkyl, C v 

ealkoxyC^salkyl.C^salkenyl, C^alkynyl, ary) or aryl Chalky!; a carboxyl group 
which may be in the form of the free acid or in ester or salt form, a thiocarboxyt 
group which may be in the form of the free acid or in ester form, a carbamoyl group, 
or a group -CONR7R3, hydroxyCvealkyl, hydroxybenzyl, -CH=NOH, -ChkNO-Cv 
e alky1, or a ring C 



TO 




15 

Y 1( Y 2 and Y 3 are attached to carbon atoms and are independently hydrogen, halogen, hydroxy, 

Chalky!, C 2 .8alkenyl, C 2 . 8 alkynyl, C^salkoxy, C 2 . 8 alkenyloxy, C 2 .salkynyloxy, d. 
salkyisurfonyloxy.diCCvsalkylJsulfamoyloxy.CT.sal^sulf onyl, Cvsalkylsulfinyl, 

20 difC^aalkyl^rbamoyloxy, Ci.salkylthio, C 2 . 8 alkenylthio or C 2 . 8 a!kynylthio each of 

which may in turn be substituted by 1 to 6 halogen atoms; difC^aalkoxy) methyl, 
conjugated C<\ . 8 alkoxy,hydroxyC.| _ 8 alkyl, C2. 8 acyl l C2- 8 acyloxy,tri(C 1 . 8 alkyl)silyloxy, 
tritC^aalkyOsilyl, cyano, nitro, amino, aryl, arylC^salkyl, aryloxy, arylC^alkoxy, 
arylsulfonyl, arylsulfinyl, arylthio or arylC^ealkylthio, each of which may be substi- 

25 tuted by one to three substituents selected from halogen, Chalky!, C^shaloalkyl, 

C^aalkoxy, Cvshaloalkoxy, nitro, cyano, C v8 alkylthio, C 2 . 8 acyl, amino a group - 
C(0)-R' wherein R* is hydrogen, Chalky!, or C^aalkoxy; or 

Vi and R taken together on adjacent carbon atoms form a bridge having the formula -C(S)- 

30 0-, -C(0)-0-E- or -C(0)-N(R2)-E- wherein E is a direct bond or a 1 to 3 membered 

linking group with elements selected from methylene, -NfR^- and oxygen; or 

and Y 2 taken together on adjacent carbon atoms form a 3- to 5-membered bridge com- 

prised of elements selected from methylene. -CH=, -C(R4)=, -NH-, oxygen and 
35 S(0) n - ; 

each of W 2 , W 3 , W 4 and W 5 is independently CH, CR 3 or nitrogen; 

W 6 is NH, oxygen, sulfur, -CR 4 =, -CH= or -C(O)- ; 

40 

Z is a 2- or 3-membered bridge comprised of elements selected from methylene, - 

CH=, -C(R 4 )=. -C(O)-, -NH-, -N=, oxygen and -S(0) n - ; 

R 1 and R 3 each is independently hydrogen, halogen, Chalky!, C 2 . 8 alkenyl, C 2 . 8 alkynyl, C v 

45 8 alkoxy, C^alkenyloxy, C 2 . 8 alkynyloxy, C^alkylthio, C 2 . 8 aIkenylthio or C 2 . 

8 alkynytthio, each of which may in turn be substituted by 1 to 6 halogen atoms; 
6 cycloalkyl, a 5- or 6-membered heterocycloC^ealkoxy, aryloxy, arylC^alkoxy or 
arylCvsalkylthio each of which may be substituted by 1 to 3 substituents selected 
from halogen, C^alkyl, C^shaloalkyl, C^alkoxy, Cvshaloalkoxy, nitro, cyano, 
so 8 alkylthio, C 2 .gacyl, amino; aminoxy, iminoxy, amido, C^ealkylsulfonylmethyl, 

cyano, nitro; or -C(0)-Y 4 , wherein Y 4 is hydrogen, Chalky!, C^alkoxy, hydroxy or 
phenyl; 

R 2 is hydrogen, Chalky!, C^snaloalkyl, Cvs^koxyalkyl, aryl. or arylC^kyl; 

55 

is as defined for Y t except for hydrogen; 

X and Y each is independently hydrogen, hydroxy, halogen, cyano, Chalky!. C^altecy, 

Cvaalkoxycarbonyl. Ct^alkoxycarbonyloxy, hydroxyCvsalkyl, C^shaloalkyl, 
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sacyl, C 2 . 8 acyloxy, carbamoyl, carbamoyloxy, C^lkylthio, Cvealkylsulfinyl, C v 
8 alkylsulfonyl or C^ealkylsulfonyloxy; aryl, aryloxy, arylS(0) p aryisulphonyioxy, 
each of which may in turn be substituted by 1 to 3 substituents selected from hal- 
ogen, C^salkyl, C^haloalkyl, C^salkoxy, C^haloalkoxy, nitro, cyano, Cj. 
8 alkyrthio, C^eacyl; amino or together represent =0, =S, =NH, =NOR 12 or 
sCR^R^; or 

X and R together may form a bridge having the formula -C(0)-0-, -C(0)-S or -C(0)-NR 2 - 

wherein the carbonyl is attached to A; 

p is 0, 1 or 2; 

X 1( X 2 and X 3 are independently hydrogen, hydroxy, C^alkoxy, C^salkylthio, hydroxyC^aalkyl 

or hydroxybenzyl whereby at least one of X 1f X 2 and X 3 is other than hydrogen; or 

X 3 is hydrogen and and X 2 together form a 4- or 5-membered bridge comprising ele- 

ments selected from -0(CH 2 ) n -0-, -00(0X0-1^0- and -S(CH 2 ) n S-; 

R 7 and R 8 are each independently (a) hydrogen, halogen; (b) 0^4 alkyl, C 2 . 8 alkenyl, C 2 . 

20 8 alkynyl, C^alkoxy, CvaalkoxyC^alkoxy, C 2 - 8 alkenyloxy l C 2 . 8 alkynyloxy, C v 

salkylthio, C 2 . 8 alkenylthio or C 2 . 8 alkynylthio, each of which may in turn be substi- 
tuted by 1 to 6 halogen atoms; (c) C 3 . 6 cycloalkyl, C^ecycloalkylC^salkyl, hetero- 
cyclyl, heterocycloC^aaikyl, heterocycloCvsalkoxy, aryloxy, arylC^alkoxy, or 
arylC^salkylthio, each of which is unsubstituted or may be substituted by 1 to 3 

25 substituents selected from (i) halogen; (ii) C^alkyl, C^alkoxy, C^ehaloalkoxy, 

C^shaloalkyl, C^salkyrthio, Cvealkyisulfonyl, C^salkylsulfonyl methyl; and (iii) 
nitro, cyano, acyl, amino; (d) amino, amido, aminosurfonyl, cyano, nitro, or - 
(CHR 4 ')n m -C(0)Y4\ 

wherein Y 4 ' is hydrogen, Chalky!, alkoxy or hydroxy and n"' is 0, 1 , 2 or 3; R 4 ' 
30 is as defined for Yj; 

R 12 is hydrogen or Chalky!; 

R 13 and R 14 are independently hydrogen, Cvsalkyl or halogen; 

35 

m is 1 or 2; 

n is 0, 1 or 2; and 

40 n' is 2 or 3; 

with the proviso that when R is carboxyl in free ester or salt form and X and Y together are =0 one of rings A and 
B contains a hetero atom. 

45 2. A compound of formula (I) according to Claim 1 wherein A is pyridyl, quinolyl, pyridyl-N -oxide, pyrimidinyl, pyrazinyl, 
thienyl or furyl. 

3. A compound of formula I according to claim 1 wherein the ring system A is selected from phenyl, pyridyl or pyridyl- 
N-oxide, 

50 

R is a carboxyl group which may be in the form of the free acid or in ester or salt form, a thiocarboxyl group 
which may be in the form of the free acid or in ester form, a carbamoyl group, or a group -CONR 7 R 8 , 

Y 1t Y 2 and Y are attached to carbon atoms and are independently hydrogen, halogen, Chalky), C^salkoxy; 
55 each of W 1( W 2 , W 3 and W 4 is independently CH, CR 3 or nitrogen; 

R-, and R 3 each is independently hydrogen, halogen, C^alkyl, C^alkoxy, aryloxy or arylC^alkoxy, 

X and Y each is independently hydrogen, hydroxy, cyano, C^alkoxy, C^sacyloxy or together represent =0; or 
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X and R together form a bridge having the formula -C(0)-0- or -C(0)NR 2 - whrein the carbonyl is attached to A. 

4. A compound of formula I according to claim 1 wherein ring system A represents phenyl, pyridyl or thienyl; B repre- 
sents pyrimidinyl or triazinyl; R represents a ring C especially oxazole, oxazolone, oxazolidine or oxazolidinone; 
carboxyl in the form of the free acid or in ester or salt form; -CONR 7 R 8 , cyano or together with X represent -C(O)- 
O-or -C(0)NH 2 -, 

Y! , Y 2 and Y 3 each represent independently hydrogen, halogen, C^lkyl, C^ltaxy, C^alkylthio or arylthio, 

X, Y each represent independently halogen, hydroxy, C^alkoxy, C^acyloxy, a ring B, halogen, Cvsalkyithio 
or arylthio or together =0 or =NH, and 

and Ri and R 3 each represent independently halogen, C^salkoxy, Chalky!. C 1 . 8 halogalkoxy, aryloxy, arylC^ 
8 alkoxy, C 2 . 8 alkynyloxy, C 2 . 8 alkenyloxy. 

5. A compound according to claim 4, wherein Y 1f Y 2 and Y 3 additionally may each represent independently arylC^ 
8 alkoxy, C 2 . 8 alkenyloxy, or C 2 . 8 alkynyloxy, 

B is especially pyrimidinyl, particularly 4,6-dimethoxy-2-pyrimidyl, 

A is especially phenyl or pyridyl substituted as defined above, 

X and Y are preferably hydrogen, halogen, cyano, hydroxy, alkoxy or together =0, especially hydrogen, hydroxy 
or together =0. 

6. A compound according to claim 1 wherein X and Y are together =0. 

7. The compound sodium 3,6-dichloro-2-[(4,6-dimethoxypyrimidin-2-yl) carbonyl]benzoate according to claim 1 . 

8. A herbicidal composition comprising an herbicidally effective amount of a compound of formula (I) according to 
Claims 1-7. 

9. A method for combatting weeds which comprises applying thereto or to a locus thereof an herbicidally effective 
amount of a compound of formula (I) according to Claims 1-7. 

10. A process for preparing a compound of formula (I) according to Claim 1 comprising 

a) when X and R combine to form a bridging group as defined in claim 1 and Y is hydrogen, cyano, arylthio, 
arylsuHinyl or arylsulfonyl, reacting a compound of formula II 




wherein ring A, Y 1( Y 2 and Y 3 are as defined in claim 1, Y* represents hydrogen, cyano, arylthio, arylsulfinyl or 
arylsulfonyl and Z 1 represents oxygen, sulfur or NR 2 wherein R 2 is as defined in claim 1 
with a compound of formula III 
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(HI) 



10 



15 



20 



25 



30 



35 



40 



45 



50 



wherein W 1t W 2 , W 3 , W 4 and are as defined in claim 1 and R 2 i represents methylsulfonyl or halogen to 
obtain the corresponding compound of formula Ip 



b) treating a compound of formula Ip wherein Y' represents cyano or arylsulfonyl and represents oxygen and 
the other symbols are as defined in claim 1 ; 

(i) by hydrolysis to give a corresponding compound of formula I wherein R and X form a bridge and Y is 
hydroxy or a compound of formula I wherein X and Y together form =0; 

(ii) with an amino to give a corresponding compound of formula I wherein R is an optionally substituted car- 
bamoyl group and X and Y together form =0; 

(iii) with a group 



wherein M is an alkali metal and R 22 is hydrogen or C^a'ty'. to give a corresponding compound wherein 
R and X form a bridge and Y is hydroxy or C^alkoxy; 

c) hydrolyzing a compound of formula Ip wherein Y' represents hydrogen, Z 1 represents oxygen and the other 
symbols are as defined in claim 1 to give a compound of formula I wherein R is a carboxyl group optionally in 
salt form, X is hydrogen and Y is hydroxy; 

d) ring opening a compound of formula Ip wherein Y' represents hydroxy, Z s represents oxygen and the other 
symbols are as defined in claim 1 to give a compound of formula I wherein R is a carboxyl group optionally in 
salt form and X and Y together are =0; 

e) esterifying a compound of formula I wherein R is a carboxyl group optionally in salt form and X and Y are =0 
and the other symbols are as defined in claim 1 to give the corresponding compound wherein R is a carboxyl 
group in ester form; 

f) halogenating a compound of formula Ip wherein Y' represents hydroxy, Z 1 is as defined in part a) and the 
other symbols are as defined in claim 1 to give a compound of formula I wherein X and R together form a bridg- 
ing group and Y* is halogen; 

g) reacting a compound of formula Ip wherein Z 1 is oxygen, Y' is halogen and the other symbols are as defined 
in claim 1 with a group R 2 NH 2 and a group HOR^ wherein R 23 represents Chalky!, C^gacyl or aryl and R 2 
is as defined in claim 1 to give the corresponding compound wherein Z^ is NR 2 and Y* is C^alkoxy, aryloxy or 
C 2 . 8 acyloxy; 

h) oxidizing a compound of formula Ip wherein Y* represents hydrogen, Z, is as defined in part a) and the other 
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symbols are as defined in claim 1 to give the corresponding compound wherein Y' represents hydroxy; 
i) reacting a compound of formula IV 




with a compound of formula V 




to produce a compound of formula Iq 




wherein ring A, R, R 1f W 1f W 2 , W 3> W 4 , Y 1t Y 2 and Y 3 are as defined in claim 1 and X" and Y M are hydrogen 
and R 2 4 is Chalky!, 

j) mono- or di-halogenating a compound of formula Iq wherein X" and Y" are hydrogen and the other symbols 
are as defined in part i) to produce the corresponding compound of formula Iq wherein one or both of X" and 
Y" are halogen; 

k) oxidizing a compound of formula Iq wherein X" and Y M are both hydrogen or X" is halogen and Y" is hydrogen 
and the other symbols are as defined in claim 1 to produce the corresponding compound wherein X" and Y" 
together represent =0 or one represents hydrogen and the other represents hydroxy; 

I) alkylating a compound of formula Iq wherein X" represents hydrogen and Y" represents hydrogen and the 
other symbols are as defined in claim 1 to produce the corresponding compound wherein X" represents 
8 alkyl and Y", represents hydrogen; 

m) introducing a C^alkoxy or C^alkylthio group into a compound of formula Iq wherein X" represents halo- 
gen, Y" represents hydrogen and the other symbols are as defined in claim 1 to produce the corresponding 
compound wherein X" represents C^alkoxy or C^alkylthio and Y" represents hydrogen; 

n) acylating a compound of formula Iq wherein X" represents hydroxy, Y represents hydrogen and the other 
symbols are as defined in claim 1 to produce the corresponding compound wherein X" represents acyloxy and 
Y M represents hydrogen; 

o) reacting a compound of formula Ip wherein Z 1 is oxygen, Y' is hydrogen and the other symbols are as 
defined in claim 1 with a group R 7 NH 2 wherein R 7 is (a) hydrogen, halogen; (b) C 1>24 alkyl, C 2 . 8 alkenyl, C 2 . 
8 alkynyl, C^salkoxy, CvealkoxyC^alkoxy, C 2 . 8 alkenyloxy, C 2 . 8 alkynyloxy, C^alkylthio, C 2 . 8 aIkenylthio or C 2 . 
8 alkynylthio, each of which may in turn be substituted by 1 to 6 halogen atoms; (c) C 3 . 6 cycloalkyl, C3. 
gCycloalkylCvsalkyl, heterocyclyl, heterocycloCi.salkyl, heterocycloC^alkoxy, aryloxy, arylC^alkoxy, or 
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arylC^alkylthio, each of which is unsubstituted or may be substituted by 1 to 3 substituents selected from (i) 
halogen; (ii) C^alkyl, C^ltaxy. C^ehaloalkoxy, C^shaloalkyl, C^salkylthio. C^salkylsulfbnyl, Ci. 
8 alkytsulfonylmethyl; and (iii) nitro, cyano, acyl, amino; (d) amino, amido, aminosulfonyl, cyano, nitro. or - 
(CHFV)n M, -C(0)Y 4 \ 

5 wherein Y 4 * is hydrogen, Chalky!, alkoxy or hydroxy and n m is 0, 1 , 2 or 3, R4 is as defined for ; to give 

a compound of formula I wherein R is monosubstituted carbamoyl, X is hydrogen and Y is hydroxy; 

p) sulfonylating, carbamoylating, acylating or carbaikoxylating a compound of formula Ip wherein Z 1 is oxygen, 
Y' is hydroxy and the other symbols are as defined in claim 1 to produce the corresponding compound of for- 
10 mula I wherein R and X form a -C(0)-0- bridge and Y represents sulfonyloxy, carbamoyloxy, C 2 -8 acyloxy or 

C 1 _ 8 al koxycarbonyloxy ; 

q) reacting a compound of formula Ip wherein is oxygen, Y' is halogen and the other symbols are as defined 
in claim 1 with a group R 7 R 8 NH wherein R 7 is as defined in part 0) and R 8 is as defined for R 7 to give a conv 
15 pound of formula I wherein R is disubstituted carbamoyl, and X and Z together represent =0; 

and recovering any compound wherein R is a carboxyl or thiocarboxyl group in free form or in ester form and any 
compound wherein R is carboxyl in free form or in salt form. 

20 PatentansprOche 

1 . Verbindungen der Formel I 



25 



30 




worin das Ringsystem A ausgewdhlt ist aus 

35 a) Phenyl Oder Naphthyl; 

b) Pyridyl, das an seiner Seite (b) Oder (c) mit Benzol verschmolzen sein kann, 

c) Pyridyl-N-oxid Oder Pyrazinyl-N-oxid, 

d) Pyrimidinyl, 

e) Pyrazinyl, 

40 f) 3- Oder 4-Cinnolinyl oder 2-Chinoxalinyl, oder 

g) einem funfgliedrigen heteroaromatischen Ring, der Sauerstoff Schwefel oder Stichstoff als Heteroatome 
enthait und der mit einem Benzolring verschmolzen sein kann oder als weiteres Heteroatom Stickstoff enthal- 
ten kann. 

45 R steht fur Cyano, Formyl, 0X^X3, -C(0)R'\ worin R" CvCs-Alkyl, C^- 

Halogenalkyl, CrCs-AlkoxyCrCs-alkyl, C 2 -C 8 -Alkenyl, Ca-Cs-AJkinyi, 
Aryl oder Aryl-C r C 8 -alkyl ist, eine Carboxylgruppe, die in Form der freien 
Saure oder eines Esters oder Salzes hiervon vorliegen kann, eine Thio- 
carboxylgruppe, die in Form der freien Saure oder in Form eines Esters 

so vorliegen kann, eine Carbamoylgruppe oder eine Gruppe -CONR 7 R 8 , 

Hydroxy-C r C 8 -alkyl, Hydroxybenzyl, -CH=NOH, -CH=NO-C r C 8 -Alkyl 
oder einen Ring C 
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C Z 



10 Y 1 , Y 2 und Y 3 an Kbhlenstoffatome gebunden sind und unabhangig voneinander stehen 

fQr Wasserstoff. Halogen, Hydroxy, C r C 8 -AJkyl, C 2 -C 8 -Alkenyl, C 2 -C 8 - 
Alkinyl, C r C 8 -Alkoxy, C^Cs-Alkenyloxy, C 2 -C 8 «Alkinytoxy, C r C 8 - 
Aikylsulfonyloxy, DHCrCs-alkyO-sulfamoyloxy, C r C 8 -AIkylsulfonyl, C r 
C 8 -Alkylsutfinyl, Di-(C r C 8 -alkyl)-carbamoyloxy, C r C 8 -Alkylthio, C 2 -C 8 - 

15 Alkenylthio Oder C 2 -C 8 -Alkinytthio, wobei jede dieser Gruppen wiederum 

substituiert sein kann durch 1 bis 6 Halogenatome, Di-(C r C 8 -alkoxy)- 
methyl, konjugiertes C r C 8 -Alkoxy, Hydroxy, C r C 8 -A!kyl, (VCs-Aryl, C 2 - 
C 8 -Acyloxy, Tri-(C r C 8 -alkyl)-silyloxy, Tri-(C r C 8 -alkyl)-silyl, Cyano, Nitro, 
Amino, Aryl, Aryl-C r C 8 -alkyl, Aryloxy, ArylC r C 8 -alkoxy, Arylsulfonyl, 

20 Arylsulfinyl, Arylthio Oder Aryl-C r C 8 -alkylthio, wobei diese Gruppen 

jeweils durch ein bis drei Substituenten substituiert sein konnen, die aus- 
gewahlt sind aus Halogen, CvCs-Alkyl, C r C 8 -Halogenalkyl, C r C 8 -Alk- 
oxy, C r C 8 -Halogenalkoxy, Nitro, Cyano, C r C 8 -Alkylthio, C^-Cs-Acyl, 
Amino Oder eine Gruppe -C(0)-R\ worin R' Wasserstoff, C r C 8 -Alkyl oder 

25 (VCs-AJkoxy ist, Oder 

und R zusammengenommen an benachbarten Kohlenstoffatomen eine BrOcke 

der Formel -C(S)-0-, -C(0)-0-E-oder -C(0)-N(R 2 )-E- bilden, worin E eine 
direkte Bindung oder eine ein- bis dreigliedrige VerknOpfungsgruppe ist, 
deren Elemente ausgewahlt sind aus Methylen, -N(R 2 )- und Sauerstoff, 

30 oder 

Yi und Y 2 zusammengenommen an benachbarten Kohlenstoffatomen eine drei- bis 

funfgliedrige Brucke bilden, die Elemente umfaGt, welche ausgewahlt sind 
aus Methylen. -CH=, -C(R 4 )=, -NH-, Sauerstoff und -S(0) n -, 
jede der Gruppen W 1t W 2 , W 3 , W 4 und W 5 unabhangig CH, CR 3 oder Stickstoff ist, 

35 W 6 for NH, Sauerstoff, Schwefel, -CR 4 =, -CH= oder -C(O)- steht, 

2 eine zwei- oder dreigliedrige BrOcke ist, welche Elemente umfaBt, die aus- ' 

gewahlt sind aus Methylen, -CH=, -CfR^, -C(O)-, -NH-, -N=, Sauerstoff 
und -S(0) n -, 

Ri und R 3 jeweils unabhangig stehen fur Wasserstoff, Halogen, C^Ce-Alky!, C 2 -C 8 - 

& Alkenyl, C^-Cs-Alkinyl, C r C 8 -Alkoxy, C 2 -C 8 -AJkenyloxy, C 2 -C 8 -Alkinyloxy, 

CrC 8 -Alkylthio, C 2 -C 8 -Alkenylthio oder C 2 -C 8 -AIWnylthio, wobei jeder 
dieser Reste wiederum durch 1 bis 6 Halogenatome substituiert sein 
kann, C3-C 6 -Cycloalkyl, fOnf- Oder sechsgliedriges heterocyclisches C r 
C 8 -Alkoxy, Aryloxy, Aryf-C r C 8 -alkoxy oder Aryl-C^Ce-alkylthio, wovon 
45 jeder dieser Reste durch ein bis drei Substituenten substituiert sein kann, 

die ausgewahlt sind aus Halogen. C r C 8 -Alkyl, C r C 8 -Halogenalkyl ( C r 
C 8 -Alkoxy, C r C 8 -Halogenalkoxy, Nitro, Cyano, CrCa-AIkylthio, C 2 -C 8 - 
Acyl Oder Amino, Aminoxy, Iminoxy, Amido, CrCe-Alkylsulfonylmethyl, 
Cyano, Nitro oder -C(0)-Y 4 , worin Y Wasserstoff, C r C 8 -Alky1, C r C 8 -Alk- 
50 oxy, Hydroxy oder Phenyl ist, 

R 2 fur Wasserstoff, Cj -C 8 - Alkyl, Cj -C 8 -Halogenalkyl, C 1 -C 8 -Aikoxyalkyl, Aryl 

oder Aryl-C r C 8 -alkyl steht, 

. R 4 der Definition des Restes entspricht, jedoch nicht Wasserstoffbedeu- 

ten kann, 

55 Y und X jeweils unabhangig stehen for Wasserstoff, Hydroxy, Halogen, Cyano, C 1 - 

C 8 -Alkyl, C-|-C 8 -Alkoxy, C^-C 8 -Alkoxycarbonyl, Ci-C 8 -AJkoxycarbonyloxy, 
Hydroxy-C r C 8 alkyl, C r C 8 -Halogenalkyl, C 2 -C 8 -Acyl, C 2 -C 8 -Acyloxy, 
Carbamoyl. Carbamoyloxy, C r C 8 -Alkylthio, C r C 8 -AIkylsulfinyl, C r C 8 - 
Alkylsulfonyl oder -C 8 -Alkylsulfonyloxy, Aryl, Aryloxy, Aryl-S(0)p, Aryl- 
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sulfonyloxy, wovon jeder dieser Reste wiederum durch ein bis drei Substi- 
tuerrten substituiert sein kann, die ausgewahrt sind aus Halogen, C r C 8 - 
Alkyl, CrCs-Halogenalkyl, ^-Cs-Alkoxy, C r C 8 -Halogenalkoxy, Nitro, 
Cyano, CvCa-Alkylthio Oder C^-Cs-Aryl, Oder Amino oder zusammenge- 
5 nommen stehen fQr =0, =S, =NH, =NOR 12 Oder =CR 13 R 14| oder 

X und R zusammen eine BrOcke der Formeln -C(0)-0-, -C(0)-S- oder -C(0)-NR 2 - 

bilden, worin das Carbonyl an das Ringsystem A gebunden ist. 

p fur 0, 1 oder 2 stent. 

X 1 ,X 2 undX 3 unabhangig Wasserstoff, Hydroxy, C^Cs-Alkoxy, C^Ca-Alkylthio, 

10 Hydroxy-^ -C 8 -alkyl oder Hydroxybenzyl sind, wobei wenigstens einer 

der Substituenten X 1f X 2 und X 3 etwas anderes als Wasserstoffbedeutet, 
oder 

X 3 fur Wasserstoff stent und X 1 und X 2 zusammen eine viergliedrige oder 

fOnfgliedrige BrOcke aus Elementen bilden, die ausgewahrt sind aus - 
is 0(CH2) n , -0-, -OC(0)(CH2) m O- und -SfCH^S-, 

R 7 und Rg jeweils unabhangig stehen for (a) Wasserstoff oder Halogen, (b) (VC24- 

Alkyl, C 2 -C 8 -Alkenyl, C 2 -C 8 -Alkinyl, CrCs-Alkoxy, C r C 8 -Alkoxy-C r C 8 - 
alkoxy, C 2 -C 8 -Alkenyloxy, C 2 -C 8 -Alkinyloxy, CrC 8 -Alkylthio, C 2 -C 8 -Alke- 
nylthio oder C 2 -C 8 -Alkinylthio, wobei jeder dieser Reste wiederum durch 
20 1 bis 6 Halogenatome substituiert sein kann, (c) C 3 -C 6 -Cycloalkyl, C 3 -C 6 - 

Cycloalkyl-C r C 8 -alkyl, Heterocyclyl, Heterocyclo-C r C 8 -alkyl, Hetero- 
cyclo-CVCs-alkoxy, Arytoxy, Aryl-Cj-Ca-alkoxy oder Aryl-Ci-Cs-alkylthio, 
wobei jeder dieser Reste unsubstituiert oder durch ein bis drei Substituen- 
ten substituiert sein kann, die ausgewahlt sind aus (i) Halogen, (ii) C r C 8 - 
25 Alkyl, (VCa-Alkoxy, CvCa-Halogenalkoxy, CrCs-Halogenalkyl, CrC 8 - 

Alkytthio, C r C 8 -Alky1sulfonyl oder C r C 8 -Alkylsulfonylmethyl und (iii) 
Nitro, Cyano, Acyl oder Amino oder (d) Amino, Amido. Aminosulfonyl, 
Cyano, Nitro oder -(CHR^ry-CfOJY^, worin Y 4 ' Wasserstoff, C r C 8 -AI^I, 
C r C 8 -Alkoxy oder Hydroxy ist und n m fur 0, 1 , 2 oder 3 steht und R 4 ' die 
30 Definition von Y 1 hat, 

R 12 Wasserstoff oder C 1 -C 8 -AIkyl bedeutet. 

R 13 und R 14 unabhangig Wasserstoff, C r C 8 - Alkyl oder Halogen sind. 

m fur 1 oder 2 steht, 

n fur 0, 1 oder 2 steht und 

35 n' fOr 2 oder 3 steht, 

mitder Ma(3gabe, daB, falls R Carboxyl in freier Esterform oder Salzform ist und X sowie Y zusammen fur =0 ste- 
hen, einer der Ringe A und B dann ein Heteroatom enthait. 

40 2. Verbindung der Formel 1 nach Ansprich 1 , worin A fur Pyridyl, Chinoly, Pyridyl-N-oxid, Pyrimidinyl, Pyrazinyl, Thie- 
nyl oder Furyl steht. 

3. Verbindung der Formel I nach Anspruch 1 , worin 

45 das Ringsstem A ausgewahrt ist aus Phenyl, Pyridyl oder Pyridyl-N-oxid, 

R eine Carboxylgruppe, die in Form der freien Sdure oder in Form eines Esters oder Salzes 

hiervon vorliegen kann, eine Thiocarboxylgruppe, die in Form der freien Saure oder in Form 
eines Esters hiervon vorliegen kann, eine Carbamoylgruppe oder eine Gruppe der Formel - 
CONR 7 R 8 ist. 

50 Y 1f Y 2 und Y 3 an Kohlenstoffatome gebunden sind und unabhangig voneinander Wasserstoff, Halogen, C r 
C 8 -Alkyl oder C^Cg-Alkoxy bededeuten. 
W 1( W 2 , W 3 und W 4 jeweils unabhangig CH, CR 3 oder Stickstoff sind, 

Rt und R 3 jeweils unabhangig Wasserstoff, Halogen, C^Cs-Alky!, CrC 8 -Alkoxy, Aryloxy oder Aryt-C r 

C 8 -alkoxy darstellen. 

55 X und Y jeweils unabhangig Wasserstoff, Hydroxy, Cyano, -C 8 -Alkoxy oder C 2 -C 8 -Acyloxy sind oder 

zusammen fQr =0 stehen, oder 
X und R zusammen eine BrOcke der Formeln -C(0)-0- oder -C(0)NR 2 * bilden, worin die Carbonyi- 

gruppe an das Ringsystem A gebunden ist. 
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4. Verbindung der Formel I nach Anspruch 1 , worin 

das Ringsystem A Phenyl, Pyridyl Oder Thienyl bedeutet, 

der Ring B Pyrimidinyl oder Triazinyl ist, 

5 R steht fur einen Ring C, insbesondere Oxazol, Oxazolon, Oxazolidin Oder Oxazolidinon, Carboxyl 

in Form der freien SSure oder in Form eines Esters oder Salzes hiervon, -CONR 7 R 8 oder Cyano 

Oder R zusammen mrt X for -C(0)-0- oder -C(0)NR 2 -, 
Y 1( Y 2 undY 3 jeweils unabhangig Wasserstoff, Halogen, C r C 8 -Alkyl, C r C 8 -Alkoxy, Cj-Cs-Alkylthio oder 

Arylthio sind. 

w X und Y jeweils unabhangig Halogen, Hydroxy, C r C 8 -Alkoxy, C r C 8 -Acyloxy, einen Ring B, Halogen, C r 

C 8 -AlkyKhio oder Arylthio bedeuten oder zusammen fOr, =0 oder =NH stehen, und 
R! und R 3 jeweils unabhangig Halogen, C r C 8 -Alkoxy, C^Cs-Alky!, CrCs-Halogenalkoxy, Aryloxy, Aryl-Cr 
C 8 -alkoxy, C 2 -C 8 -Alkinyloxy oder C2-C 8 -AIkenyloxy bedeuten. 

15 5. Verbindung nach Anspruch 4, worin 

Y 1( Y 2 und Y 3 zusatzlich jeweils unabhangig Aryl-CVCs-alkoxy, CjrCe-Alkenyloxy oder C 2 -C 8 -Alkinyloxy sein 
kOnnen, 

der Ring B insbsondere Pyrimidinyl, vor allem 4,6-Dimethoxy-2-pyrimidyl ist, 
20 der Ring A insbesondere Phenyl oder Pyridyl mit der oben definierten Substitution bedeutet, und 

X und Y vorzugsweise Wasserstoff, Halogen, Cyano, Hydroxy oder Alkoxy sind oder zusammen fOr =0 

stehen, und insbesondere Wasserstoff oder Hydroxy sind oder zusammen for =0 stehen. 



25 



30 



6. Verbindung nach Anspruch 1 , worin X und Y zusammen far =0 stehen. 

7. Verbindung nach Anspruch 1 , namlich Natrium-3,6-dichlor-2-[(4,6-dimethoxypyrimidin-2-yl)carbonyl]benzoat. 

8. Herbizide Zusammensetzung aus einer herbizid wirksamen Menge einer Verbindung der Formel I nach Anspruch 
1 bis 7. 

9. Verfahren zur Bekampfung von Unkrautern, dadurch gekennzeichnet, daG solche Unkrauter oder solche Unkrauter 
enthaltende Stellen mit einer herbizid wirksamen Menge einer Verbindung der Formel I nach Anspruch 1 bis 7 
behandelt werden. 

35 1 0. Verfahren zur Herstellung einer Verbindung der Formel I gemaB Definition von Anspruch 1 , 
gekennzeichnet durch 

a) falls X und R zusammen eine BrOckengruppe gema3 obiger Definition bilden und X Wasserstoff, Cyano. 
Arylthio, Arylsulfinyl oder Arylsulfonyl ist, Umsetzung einer Verbindung der Formel II 



40 



45 



worin der Ring A, Y 1p Y 2 und Y 3 wie in Anspruch 1 definiert sind, Y' Wasserstoff, Cyano, Arylthio, Arylsulfinyl 
so oder Arylsulfonyl ist und Sauerstoff, Schwefel oder NR 2 bedeutet. wobei R 2 wie in Anspruch 1 definiert ist, 

mit einer Verbindung der Formel III 



55 



"(el, (in) 
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15 
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50 



worin W 1t W 2 , W 3 , W 4 und wie in Anspruch 1 definiert sind und R 21 Methylsulfonyl oder Halogen bedeutet 
unter Bildung der entsprechenden Verbindung der Forme! Ip 



b) Behandlung einer Verbindung der Formel Ip, worin V Cyano oder ArylsuKonyl ist und Z A Sauerstoff bedeutet 
und die anderen Symbole wie in Anspruch 1 definiert sind, durch 

(1) Hydrolyse unter Bildung einer entsprechenden Verbindung der Formel I, worin R und X eine Brucke bil- 
den und Y Hydroxy ist oder eine Verbindung der Formel I, worin X und Y zusmmen for =0 stehen, 

(ii) Umsetzung mit einem Amin unter Bildung einer entsprechenden Verbindung der Formel I, worin R eine 
gegebenenfalls substituierte Carbamoyigruppe ist und X und Y zusammen for =0 stehen, oder 

(iii) Umsetzung mit einer Gruppe der Formel 



worin M ein Alkalimetall ist und R 22 fQr Wasserstoff oder C r C 8 -Alkyl steht, unter Bildung einer entspre- 
chenden Verbindung, worin R und X eine Brucke bilden und Y Hydroxy oder C r C 8 -Alkoxy ist, 

c) Hydrolyse einer Verbindung der Formel Ip, worin Y* Hydroxy ist und Z 1 Sauerstoff bedeutet und die anderen 
Symbole wie in Anspruch 1 definiert sind, unter Bildung einer Verbindung der Formel I, worin R eine Carboxyl- 
gruppe ist, die gegebenenfalls in Salzform vorliegt, X far Wasserstoff steht und Y Hydroxy ist, 

d) Ringoffnung einer Verbindung der Formel Ip, worin Y' Wasserstoff ist und Z 1 Sauerstoff bedeutet und die 
anderen Symbole wie in Anspruch 1 definiert sind, unter Bildung einer Verbindung der Formel I, worin R eine 
Carboxylgruppe ist, die gegebenenfalls in Salzform vorliegt. und X und Y zusammen fur =0 stehen, 

e) Veresterung einer Verbindung der Formel I, worin X eine Carboxylgruppe ist, die gegebenenfalls in Salzform 
vorliegt, X und Y fOr =0 stehen und die anderen Symbole wie in Anspruch 1 definiert sind, unter Bildung der 
entsprechenden Verbindung, worin R eine Carboxylgruppe in Esterform ist. 

f) Halogenierung einer Verbindung der Formel Ip, worin Y' Hydroxy ist, Z 1 wie im Teil a) definiert ist und die 
anderen Symbole wie in Anspruch 1 definiert sind, unter Bildung einer Verbindung der Formel I, worin X und 
R zusammen eine Brucke bilden und Y* Halogen ist, 

g) Umsetzung einer Verbindung der Formel Ip, worin Z 1 Sauerstoff ist, Y* Halogen bedeutet und die anderen 
Symbole wie in Anspruch 1 definiert sind mit einer Gruppe R 2 NH 2 oder einer Gruppe HOR 23 , worin R 23 C r 
C 8 -Alkyl, C 2 -C 8 -Acyl Oder Aryl bedeutet und R 2 wie in Anspruch 1 definiert ist. unter Bildung der entsprechen- 
den Verbindung, worin Z A fur NR 2 steht und Y* C^Cs-Alkoxy, Aryloxy oder C 2 -C 8 -Acyloxy ist. 

h) Oxidation einer Verbindung der Formel Ip, worin Y' Wasserstoff ist, Z^ wie in Teil a) definiert ist und die ande- 
ren Symbole wie in Anspruch 1 definiert sind, unter Bildung der entsprechenden Verbindung, worin Y' Hydroxy 
bedeutet, 

i) Umsetzung einer Verbindung der Formel IV 




dp) 




(IV) 



mit einer Verbindung der Formel V 
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(V) 



unter Bildung einer Verbindung der Formel Iq 




(Iq) 



worin A, R. R 1( W 1f W 2 , W 3 , W 4 , Y 1( Y 2 und Y 3 wie in Anspruch 1 definiert sind X" und Y" Wasserstoff bedeu- 
ten und R 2 4 fur C r C 8 -Alkyl stent, 

j) Mono- Oder Dihalogenierung einer Verbindung der Formel Iq, worin X" und Y" Wasserstoff sind und die ande- 
ren Symbole wie in Teil i) definiert sind, unter Bildung der entsprechenden Verbindung der Formel Iq, worin 
einer oder beide der Substituenten X" und Y" Halogen sind, 

k) Oxidation einer Verbindung der Formel Iq, worin X" und Y" beide Wasserstoff sind Oder X" Halogen ist und 
Y" Wasserstoff bedeutet, und die anderen Symbole wie in Anspruch 1 definiert sind, unter Bildung der entspre- 
chenden Verbindung, worin X" und Y" zusammen fur =0 stehen oder einer dieser Reste Wasserstoff ist und 
der andere Hydroxy bedeutet, 

I) Alkylierung einer Verbindung der Formel Iq, worin X M Wasserstoff ist und Y" Wasserstoff bedeutet, und die 
anderen Symbole wie in Anspruch 1 definiert sind, unter Bildung der entsprechenden Verbindung, worin X" C 1 - 
C 8 -Alkyl ist und Y M Wasserstoff darstellt, 

m) Einfuhrung einer C r C 8 -Alkoxygruppe oder C r C 8 -Alkylthiogruppe in eine Verbindung der Formel Iq, worin 
X" Halogen ist und Y" Wasserstoff bedeutet, und die anderen Symbole wie in Anspruch 1 definiert sind, unter 
Bildung der entsprechenden Verbindung, worin X" C r C 8 -Alkoxy oder C r C 8 -Alkylthio ist und Y" fur Wasser- 
stoff steht, 

n) Acylierung einer Verbindung der Formel Iq, worin X" Hydroxy ist und Y" Wasserstoff darstellt, und die ande- 
ren Symbole wie in Anspruch 1 definiert sind, unter Bildung der entsprechenden Verbindung, worin X" Acyloxy 
ist und Y" Wasserstoff bedeutet, 

o) Umsetzung einer Verbindung der Formel Ip, worin Z 1 Sauerstoff ist und Y' fur Wasserstoff steht, und die 
anderen Symbole wie in Anspruch 1 definiert sind, mit einer Gruppe der Formel R7NH2, worin R 7 steht fur (a) 
Wasserstoff oder Halogen, (b) C r C 2 4-Alkyi, C 2 -C 8 -Alkenyl, C^-Cs-Alkinyl, C r C 8 -Alkoxy, (VCs-Alkoxy-CVCs- 
alkoxy, C^-Cs-Alkenyloxy, C2-C 8 -Alkiny1oxy, C-j-Cs-Alkylthio, C2-C 8 -Alkenylthio Oder C 2 -C 8 -Alkinylthio, wobei 
jeder dieser Reste wiederum durch 1 bis 6 Halogenatome substrtuiert sein kann, (c) C 3 -C 6 -Cycloalkyl, C 3 -C 6 - 
Cycloalkyl-CT-Cs-alkyl. Heterocyclyl, Heterocyclo-C^C^alkyl, Heterocyclo-CrCs-alkoxy, Aryloxy, Aryl-C^Cs- 
alkoxy oder Aryl-Ci -C 8 -a!ky1thio, wobei jeder dieser Reste unsubstituiert oder durch ein bis drei Substituenten 
substrtuiert sein kann, die ausgewdhlt sind aus (i) Halogen, (ii) C r C 8 -Alkyl, C r C 8 -Alkoxy, C r C 8 -Halogenalk- 
oxy, CrCs-Halogenalkyl, CvCB-Alkylthio, C r C 8 -Alkylsulfonyl oder -C 8 -Aikylsulfonytmethyl und (iii) Nitro, 
Cyano, Acyl oder Amino oder (d) Amino, Amido, Aminosulfonyl, Cyano, Nitro oder -(CHR 4 , ) n »-C(0)Y4 , 1 worin 
Y 4 ' Wasserstoff, -C 8 -Alkyl, -C 8 - Alkoxy oder Hydroxy ist und n"' for 0, 1 , 2 oder 3 steht und R 4 die Defini- 
tion von Y 1 hat unter Bildung einer Verbindung der Formel I, worin R fur monosubstituiertes Carbamoyl steht, 
X Wasserstoff ist und Y Hydroxy darstellt, 

p) Sulfonylierung, Carbamoyiierung, Acylierung oder Carbalkoxylierung einer Verbindung der Formel Ip, worin 
Z 1 Sauerstoff ist und Y' Hydroxy bedeutet, und die anderen Symbole wie in Anspruch 1 definiert sind, unter 
Bildung der entsprechenden Verbindung der Formel I, worin R und X die BrOcke -C(0)-0 bilden und Y Sulfo- 
nyloxy, Carbamoyioxy, C2-C 8 - Acyloxy oder C^Cs-Alkoxycarbonyloxy sind, 

q) Umsetzung einer Verbindung der Formel Ip, worin Z 1 Sauerstoff ist und Y' fur Halogen steht, und die ande- 
ren Symbole wie in Anspruch 1 definiert sind, mit einer Gruppe der Formel R 7 R 8 NH, worin R 7 wie in Teil o) 
definiert ist und R 8 wie fur den Rest R 7 definiert ist. unter Bildung einer Verbindung der Formel I, worin R disub- 
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stituiertes Carbamoyl bedeutet und X und Y zusammen fur =0 stehen, 

und Gewinnung irgendeiner Verbindung, worin R eine Carboxylgruppe Oder Thiocarboxylgruppe in freier Form 
Oder in Esterform ist, und irgendeiner Verbindung, worin R Carboxyi in freier Form oder in Salzform darstellt. 

Revendications 

1 . Un compost de formuie t 



15 




20 dans laquelle 

le cycle A est choisi parmi les restes 

a) ph6nyle ou naphtyle, 

b) pyridyle qui peut §tre condense par son c6t6 (b) ou (c) au benzene, 
25 c) pyridyl-N-oxyde ou pyrazinyl-N-oxyde, 

d) pyrimidinyle, 

e) pyrazinyle, 

f) 3* ou 4-cinnolynyle ou 2-quinoxalinyle, et 

g) het^rocyclique k 5 chaTnons comprenant de I'oxyg&ne, du soufre ou de I'azote comme h6t6roatome, ledit 
30 reste pouvant §tre condens6 a un cycle benz6nique ou pouvant comprendre de I'azote comme h6t6roatome 

suppl6mentaire; 

R signifie un groupe cyano, formyle, CX^Xs, -C(0)R" ou R" signifie un 

groupe alkyle en C r C 8 . haloalkyle en C r C 8 , (alcoxy en C r C 8 )alkyle en C r 

35 C 8 , alcenyle en C 2 -C 8 , alcynyle en C 2 -C 8 , aryle ou aryl-(alkyle en C^Ce); un 

groupe carboxy qui peut se presenter sous forme d'acide libre ou sous ia 
forme d'un ester ou d'un sel, un groupe thiocarboxy qui peut se presenter 
sous forme d'acide libre ou sous la forme d'un ester, un groupe carbamoyle, 
ou un groupe -CONR 7 R 8 , hydroxyalkyle en C-j-C 8 , hydroxybenzyle, - 

40 CH=NOH, -CH=NO(alkyle en C v Cq) ou un cycle C 



45 




Y 1 , Y 2 et Y 3 sont f ix6s aux atomes de carbone et sign'rf ient ind§pendamment I'hydrog^ne, 

so un halogen e ou un groupe hydroxy, alkyle en C 1 -C 8> alcGnyle en C 2 -C 8 , alcy- 

nyle en C 2 -C 8 , alcoxy en CyC Q , alc6nyloxy en C 2 -C 8 , alcynyloxy en C 2 -C 8 , 
(alkyl en CVCsJsulfonyloxy, di(alkyl en C r C 8 )sulfamoyloxy, alkylsuHonyle en 
C r C 8 , alkylsulfinyle en C r C 8 , di(alkyl en CrCeJ-carbamoyloxy, alkylthio en 
C r C 8 , alc6nylthio en C2-C 8 ou alcynylthio en C2-C 8 , chacun d'entre eux 
as pouvant §tre substituS a son tour par 1 a 6 atomes d'haloggne; 

un groupe di(alcoxy en C^CsJ-mgthyle, un groupe alcoxy en C r C 8 conju- 
gu6, hydroxyalkyle en CyC Q , 

acyle en C 2 -C 8 , acyloxy en C 2 -C 8 , tri(alkyl en C r C 8 )-silyloxy, tri(alkyl en C r 
Ca)silyle, cyano. nitro, amino, aryle. aryl-(alkyie en C r C 8 ), aryloxy, aryl- 
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(alcoxy en C r Ca), arylsulfonyle. arylsutfinyle, arylthio ou aryl-(alky1thio en 
CrC 8 ), chacun d'entre eux pouvant etre substitue par 1 a 3 substituants 
choisis parmi un halogene ou un groupe alkyle en C r C 8 , haloalkyte en C r 
C 8 , alcoxy en C y C B , haloalcoxy en C r C 8 , nitro, cyano, alkylthio en C r C 8 , 

5 acyle en C 2 -C 8 , amino, un groupe -C(0)-FV ou R* signrfie I'hydrogene ou un 

groupe alkyle en C r C 8 ou alcoxy en C r C 8 ; ou bien 
Y 1 et R pris ensemble sur les atomes de carbone adjacents torment un pont ayant la 

formule -C(S)-0-, -C(0)-0-E- ou -C(0)-N(R 2 )-E- ou E signifie une liaison 
directe ou un groupe de liaison ayant 1 a 3 chatnons avec des elements choi- 

10 sis parmi le methylene, -NfR^- et l'oxyg6ne; ou bien 

Y 1 et Y 2 pris ensemble sur les atomes de carbone adjacents torment un pont de 3 a 

5 chaTnons comprenant les elements choisis parmi le methylene, -CH=, - 
C(R4)=, -NH-, I'axygdne et -S(0) n -; 
chaque symbole W 2 . W 3 , W 4 et W 5 signifie independamment CH, CR 3 ou I'azote; 

15 W 6 signifie NH, I'oxygene, le soufre, -CR4=, -CH= ou -C(O)-; 

Z signifie un pont a 2 ou 3 chaTnons comprenant les elements choisis parmi le 

methylene, CH=, C(R 4 )=, -C(O)-, -NH-, -N=, I'oxygene et -S(0) n -; 
Ri et R 3 signif ient chacun independamment I'hydrogene, un halogene ou un groupe 

alkyle en C r C 8 , alcenyle en C 2 -C 8 , alcynyle en ^-Cs, alcoxy en C r C 8 . 

20 alc6nyloxy en C 2 -C 8 , alcynyloxy en C 2 -C 8 , alkylthio en C r C 8 , alc6nylthio en 

C 2 -C 8 ou alcynylthio en C 2 -C 8 , chacun d'entre eux pouvant a son tour etre 
substitue par 1 a 6 atomes d'halogene; cycloalkyle en C^-Cq, heterocy- 
cio(alcoxy en C r Ca) & 5 ou 6 chaTnons, aryloxy, aryl-(alcoxy en C r C 8 )ou 
aryl-(alkylthio C^Ca), chacun d'entre eux pouvant etre substitue par 1 a 3 

25 substituants choisis parmi un halogene ou un groupe alkyle en C r C 8 , 

haloalkyle en C r C 8 , alcoxy en CyC Qt haloalcoxy en C r C 8 , nitro, cyano, alk- 
ylthio en (VC 8 , acyle en C 2 -C 8 , amino; aminoxy, iminoxy, amido, (alkyl en 
CrCaJ-sulfonylmethyle, cyano, nitro; ou bien -C(0)-Y 4 , ou Y 4 signifie I'hydro- 
gene ou un groupe alkyle en CyC& t alcoxy en CyC Q , hydroxy ou phenyle; 

30 R 2 signifie I'hydrogene ou un groupe alkyle en CyC B , haloalkyle en CyC 8 , 

alcoxyalkyle en CyC Q , aryle ou aryl-(alkyle en C r Ca); 
R4 a Tune des significations d6finies pour Y 1( sauf I'hydrogene; 

X et Y signifient chacun independamment I'hydrogene ou un groupe hydroxy, un 

halogene, un groupe cyano, alkyle en C r C 8 , alcoxy en C r C 8 , (alcoxy en Cy 

35 Ca)carbonyle, (alcoxy en CrCeJ-carbonyloxy, hydroxyalkyle en C r C 8 , 

haloalkyle en C r C 8 , acyle en C 2 -C 8 , alcyloxy en (^-Cq, carbamoyle, carba- 
moyloxy, alkylthio en C r C 8 , alkylsurfinyfe en C r C 8 , alkylsulfonyle en C r C 8 
ou (alkyl en C^CeJ-sulfonyloxy; aryle, aryloxy, arylS(0)p, arylsulfonyloxy, 
chacun d'entre eux pouvant a son tour etre substitue par 1 a 3 substituants 

40 choisis parmi un halogene ou un groupe alkyle en C r C 8 , haloalkyle en C r 

C 8 , alcoxy en C r C 8 , haloalcoxy en C r C 8 , nitro, cyano, alkylthio en C r C 8 , 
acyle en ^-Ce; amino ou signifient ensemble =0, =S, =NH, =NOR 12 ou 
=CR 13 R 14 ; ou bien 

X et R peuvent former ensemble un pont ayant la formule -C(0)-0-, -C(0)-S ou • 

*5 C(0)-NR 2 - ou le groupe carbonyle est f 1x6 a A; 

p signifie 0, 1 ou 2; 

X! , X 2 et X 3 signifient independamment I'hydrogene ou un groupe hydroxy, alcoxy en C<\ - 

C 8 , alkylthio en C r C 8 , hydroxyalkyle en C r C 8 , ou hydroxybenzyle, au moins 
Tun des symboles X 1( X 2 et X 3 devant avoir une signification autre que 
so I'hydrogene; ou bien 

X 3 signifie I'hydrogene et et X 2 forment ensemble un pont a 4 ou 5 chaTnons 

comprenant des elements choisis parmi -0(CH 2 ) n , -0-, -00(0X01-1^0- et 
-S(CH 2 ) n ,S-; 

R7 ©t Ra signifient chacun independamment (a) I'hydrogene ou un halogene; (b) un 

55 groupe alkyle en Cy&zt, alcenyle en C 2 -C 8 . alcynyle en C 2 -C 8 , alcoxy en 

CVCe, (alcoxy en C r C^-alcoxy en C r C 8 , alc6nyloxy en C 2 -C 8 , alcynyloxy 
en C 2 -C 8 . alkylthio en C r C 8 , alc6nylthio en C 2 -C 8 ou alcynyfthio en C^-Ca, 
chacun d'entre eux pouvant a son tour etre substitue par 1 a 6 atomes 
d'halogene; (c) cycloalkyle en C 3 -C 6 , (cycloalkyl en (VCeJalkyle en C r C 8 , 
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h&Srocydique. het6rocyclo(alkyle en (VCs), h6t6rocyclo(alcoxy en CyC£, 
aryloxy, aryl-(alcoxy en CyC£ ou aryl-(alkylthio en C^Ca), chacun d'entre 
eux etant non substitue ou pouvant Gtre substitue par 1 a 3 substituants choi- 
sis parmi (i) un halogene; (ii) un groupe alkyie en C r C 8 , alcoxy en C r C 8 , 

s haloaJcoxy en C r C 8 , haloalkyle en C r C 8 , alkylthio en C r C 8 , alkylsuifonyle 

en CyC Ql (alkyl en C 1 -C 8 )-sulfonylm6thyle; et (iii) nitro, cyano, acyle, amino; 
(d) amino, amido, aminosulfonyle, cyano. nrtro ou -(CHR 4 ')n'"-C(0)Y 4 *, ou Y 4 ' 
signrfie I'hydrogene ou un groupe alkyl e en C r C 8 , alcoxy en C r C 8 ou 
hydroxy et n" signifie 0, 1. 2 ou 3; R^ est tel que d6fini pour Y^ 

10 R 12 signifie I'hydrogene ou un groupe alkyle en C r C 8 , 

R 13 et R 14 signif ient independamment I'hydrogfcne ou un groupe alkyle en -C 8 ou un 

halogene; 

m signifie 1 ou 2; 

n signifie 0, 1 ou 2; et 

15 n' signifie 2 ou 3; 

lorsque R signifie un groupe carboxy sous forme d'un ester libre ou d'un sel et X et Y signifient ensemble =0, Tun 
des cycles A et B devant contenir un heteroatome. 

20 2. Un compose de formule (I) selon la revendication 1, dans lequel A signifie un reste pyridyle, quinolyle. pyridyl-N- 
oxyde, pyrimidinyle, pyrazinyle, thiSnyle ou furyle. 

3. Un compose de formule I selon la revendication 1 , dans lequel le systeme cyclique A est choisi parmi un reste phe- 
nyle, pyridyle ou pyridyl-N-oxyde, 

25 

R signifie un groupe carboxy qui peut @tre sous forme d'un acide libre ou sous la forme d'un ester ou 

d'un sel, un groupe thiocarboxy qui peut &tre sous forme d'un acide libre ou sous la forme d'un 

ester, un groupe carbamoyle ou un groupe -CONR 7 R 8( 
Y 1t Y 2 et Y sont fix6s a des atomes de carbone et signifient ind6pendamment I'hydrogene, un halogene ou un 
30 groupe alkyle en d -C 8 , alcoxy en Ci -C 8 ; chacun des symboles . W 2 , W 3 et W 4 signifie indepen- 

damment CH, CR 3 ou I'azote, 
Ri et R 3 signifient chacun irxtependamment I'hydrogene, un halogene ou un groupe alkyle en C r C 8 , alcoxy 

en C r C 8 . aryloxy ou aryl-(alcoxy en CyC^j t 
X et Y signifient chacun ind6pendamment I'hydrogene ou un groupe hydroxy, cyano, alcoxy en CyC Q , acy- 

35 loxy en C2-C 8 ou signifient ensemble =0; ou bien 

X et R forment ensemble un pont ayant la formule -C(0)-0- ou -C(0)NR 2 -, ou le groupe carbonyle est f ix6 

a A. 

4. Un compose de formule I selon la revendication 1 , dans lequel le systeme cyclique A signifie un reste phenyle, pyri- 
40 dyle ou thienyle; B signifie un reste pyrimidinyle ou triazinyle; R signifie un cycle C, en particulier un cycle oxazole, 

oxazolone, oxazolidine ou oxazolidinone; un groupe carboxy sous forme d'un acide libre ou sous la forme d'un 
ester ou d'un sel; -CONR 7 R 8 , cyano ou signifient ensemble avec X -C(0)-0- ou -C(0)NR 2 -, 

Y 1( Y 2 etY 3 signifient chacun ind6pendamment I'hydrogene, un halogfene ou un groupe alkyle en C r C 8 , 
45 alcoxy en C 1 -C 8 , alkylthio en -C 8 , ou arylthio, 

X. Y signifient chacun irxtependamment un halogene ou un groupe hydroxy, alcoxy en CyC 6 , acyloxy 

en C r C 8 , un cycle B, un halogene, un groupe alkylthio en C r C 8 ou arylthio ou signifient ensemble 

=0 ou =NH, et 

Ri et R 3 signifient chacun ind6pendamment un halogene ou un groupe alcoxy en CyC$, alkyle en CyC Qt 
so haloalcoxy en C r C 8 , aryloxy, aryl-(alcoxy en C 1 -C 8 ), alcynyloxy en C 2 -C 8 , alc6nyloxy en C 2 'C S . 

5. Un compos6 selon la revendication 4, dans lequel Y^ Y 2 et Y 3 peuvent chacun 6galement signifier ind6pendam- 
ment un groupe aryl-(alcoxy en C r C 8 ), alcenyloxy en C^-Cs ou alcynyloxy en C^-Ce, 

55 B signifie specialement un reste pyrimidinyle, en particulier un groupe 4,6-dim6thoxy-2-pyrimidinyle, 

A signifie specialement phenyle ou pyridyle substitu£s comme d6f ini plus haut, 

X et Y signifient de pr6f6rence I'hydrogene, un halogene, un groupe cyano, hydroxy, alcoxy ou signifient 
ensemble =0, sp6cialement I'hydrogene ou un groupe hydroxy ou signifient ensemble =0. 
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6. Un compost selon la revendication 1 , dans lequel X et Y signif ient ensemble =0. 

7. Le compos6 selon la revendication 1 qui est le 3,6Kiichloro-2-[(4 ( 6<lim6thoxypyrirnidin-2-yl)carbonyObenzoate de 
sodium. 

5 

8. Une composition herbicide comprenarrt une quantite efficace du point de vue herbicide d'un compose de formule 
(I) selon les revendications 1 a 7. 

9. Une m6thode de lutte contre les mauvaises herbes qui comprend Implication sur les mauvaises herbes ou sur leur 
w zone de croissance d'une quantite efficace du point de vue herbicide d un compose de formule (I) selon les reven- 
dications 1 a 7. 

1 0. Un procede de preparation d'un compose de formule (I) selon la revendication 1 , proc&je selon lequel 

75 a) lorsque X et R forme nt ensemble un groupe formant pont tel que d6fini a la revendication 1 et Y signif ie 

I'hydrogene ou un groupe cyano, arylthio, arylsulfinyle ou arylsulfonyle. on fait r6agir un compos6 de formule II 



20 



25 



30 



35 



Yi 



(ID 



ou le cycle A, , Y 2 et Y 3 sont tels que d6f inis a la revendication 1 , Y' signif ie Thydrogene ou un groupe cyano. 
arylthio, arylsulfinyle ou arylsulfonyle et Z 1 signifie Toxygfcne, le soufre ou NR 2 ou R 2 est tel que d6fini a la 
revendication 1, 

avec un compos6 de formule III 



(III) 



ou , W 2 , W 3 , W 4 et Rt sont tels que def inis a la revendication 1 et R 21 signifie un groupe methylsulfbnyle ou 
un halog&ne, pour obtenir le compost correspondant de formule Ip 



40 



45 




(IP) 



50 



b) on traite un compose de formule Ip ou Y' signifie un groupe cyano ou arylsulfonyle et Z 1 signifie I'oxygene 
et les autres symboles sont tels que def inis a la revendication 1 ; 

55 

(i) par hydrolyse, ce qui donne un compose correspondant de formule I ou R et X torment un pont et Y 
signifie un groupe hydroxy ou un compost de formule I ou X et Y forment ensemble =0; 

(ii) avec un groupe amino, ce qui donne un compose correspondant de formule I ou R signifie un groupe 
carbamoyle 6ventuellement substitu6 et X et Y forment ensemble =0; 
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(Hi) avec un groupe 

MOR 22 

5 ouM signrfie un metal alcalin et R 22 signifie I'hydrogene ou un groupe alkyle en C r C 8 , ce qui donne un 

compose correspondant ou R et X torment un pont et Y signrfie un groupe hydroxy ou alcoxy en C-|-C 8 ; 

c) on hydrolyse un compose de formule tp ou Y' signifie I'hydrogene. Z 1 signrfie I'oxygene et les autres symbo- 
les sont tels que def inis a ta revendication 1 , ce qui donne un compose de formule I ou R signifie un groupe 

10 carboxy 6ventuellement sous forme d'un sei, X signifie I'hydrogene et Y signifie un groupe hydroxy; 

d) on d6cyclise un compose de formule Ip ou Y' signifie un groupe hydroxy, Z 1 signifie I'oxygene et les autres 
symboles sont tels que def inis a la revendication 1, ce qui donne un compose de formule I ou R signifie un 
groupe carboxy eventuellement sous forme d'un sel et X et Y signif ient ensemble =0; 

15 

e) on esterifie un compose de formule I ou R signifie un groupe carboxy eventuellement sous forme d'un sel et 
X et Y signif ient =0 et les autres symboles sont tels que def inis a la revendication 1 , ce qui donne le compose 
correspondant ou R signifie un groupe carboxy sous la forme d'un ester; 

20 f) on halogene un compost de formule Ip ou Y' signrfie un groupe hydroxy, Z A est tel que defini sous a) et les 

autres symboles sont tels que d6finis a la revendication 1, ce qui donne un compose de formule I ou X et R 
torment ensemble un groupe formant pont et Y' signifie un halogene; 

g) on fait reagir un compose de formule Ip ou Z 1 signifie i'oxygene, Y' signifie un halogene et les autres sym- 
25 boles sont tels que def inis a la revendication 1 , avec un compose R 2 NH 2 et un compose HOR 2 3 ou R 23 signifie 

un groupe alkyle en C r C 8 , acyle en C 2 -C 8 ou aryle et R 2 est tel que defini a la revendication 1, ce qui donne 
le compose correspondant ou Z 1 signifie NR 2 et Y' signifie un groupe alcoxy en C v C Qt aryloxy ou acyloxy en 
C 2 -C$; 

30 h) on oxyde un compose de formule Ip ou Y' signifie I'hydrogene, Z 1 est tel que defini sous a) et les autres sym- 

boles sont tels que def inis a la revendication 1 , ce qui donne le compose correspondant ou Y' signifie un 
groupe hydroxy; 



35 



40 



45 



i) on fait reagir un compose de formule IV 




(IV) 



avec un compose de formule V 



/ 1 



\ ^ /2 (V) 
pour produire un compose de formule Iq 
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ou le cycle A, R, R^Wl W 2 , W 3 , W 4 , Y 1 , Y 2 et Y 3 sont tels que definis k la revendicatlon 1 et X" et Y" signif ient 
I'hydrogene et R 24 signif ie un groupe alkyle en C 1 -C 8 ; 

j) on introduit un ou deux halogdnes dans un compost de formule Iq ou X" et Y" signif ient I'hydrogene et les 
autres symbol es sont tels que d6f inis sous i), pour produire le compose* correspondant de formule Iq ou Tun ou 
les deux symboles X" et Y" signif ient un halogene; 

k) on oxyde un compose de formule Iq ou X" et Y M signifient tous les deux I'hydrogene ou bien X" signif ie un 
halogene et Y" signif ie I'hydrogene et les autres symboles sont tels que d6f inis k la revendication 1 , pour pro- 
duire le compose correspondant ou X" et Y" signifient ensemble =0 ou Tun des deux signif ie I'hydrogene et 
I'autre stgnifie un groupe hydroxy; 

I) on alkyle un compose de formule Iq ou X" signif ie I' hydrogene et Y" signif ie I'hydrogene et les autres sym- 
boles sont tels que definis k la revendication 1, pour produire le compost correspondant ou X" signif ie un 
groupe alkyle en C r C 8 , et Y" signif ie I'hydrogene; 

m) on introduit un groupe alcoxy en C r C 8 ou un groupe alkylthio en C r C 8 , dans un compose de formule Iq 
ou X" signif ie un halogene, Y" signifie I'hydrogene et les autres symboles sont tels que d£f inis k la revendica- 
tion 1 , pour produire le compose correspondant ou X" signifie un groupe alcoxy en C 1 -C 8> ou alkylthio en C 1 - 
C 8 et Y" signifie I'hydrogene; 

n) on acyle un compose de formule Iq ou X" signifie un groupe hydroxy, Y signifie I'hydrogene et les autres 
symboles sont tels que d6f inis k la revendication 1 , pour produire le compose correspondant ou X" signifie un 
groupe acyloxy et Y" signifie I'hydrogene; 

o) on fait reagir un compose de formule Ip ou Z 1 signifie I'oxygene, Y' signifie i'hydrogene et les autres symbo- 
les sont tels que definis k la revendication 1 avec un compose R 7 NH 2 ou R 7 signifie (a) I'hydrogene, un 
halogene; (b) un groupe alkyle en C r C 24 , alcenyle en C 2 -C 8 , alcynyfe en C 2 -C 8 , alcoxy en CyC Qt (alcoxy en 
C^C^-alcoxy en CyC Q , alc6nyloxy en C 2 -C 8 , alcynyloxy en C 2 -C 8 , alkylthio en CyC Qt alc6nylthio en C 2 -C 8 
ou alcynylthio en C 2 -C 8 , chacun d'entre eux pouvant k son tour §tre substitue par 1 k 6 atomes d' halogene; (c) 
un groupe cycloalkyle en C 3 -C 6 , (cycloalkyl en C 3 -C 6 )alkyle en C r C 8 , heterocyclique, heterocyclo(alkyle en 
CrC 8 ), h6t6rocydo(alcoxy en C r C 8 ), aryloxy, aryl-(alcoxy en CyC^}, ou aryl-(alkylthio en (VCs), chacun 
d'entre eux pouvant Stre non substitue ou etre substitue par 1 k 3 substituarrts choisis parmi (i) un halogene; 
(ii) un groupe alkyle en C r C 8 , alcoxy en C r C 8 , haloalcoxy en C r C 8 , haloalkyle en C^C^ alkylthio en C r C 8 , 
alkylsuHonyle en C r C 8 , (alkyl en C r C 8 )-sulfonylmethyle; et (iii) un groupe nitro, cyano, acyle amino; (d) un 
groupe amino, amido, aminosulfonyle, cyano, nitro ou ■(CHR4') n " , -C(0)Y4 , , 

ou Y 4 ' signifie I'hydrogene ou un groupe alkyle en C r C 8 , alcoxy en C r C 8 , ou hydroxy et n'" signifie 0, 1, 2 ou 
3, R 4 ' est tel que defini pour Y^ ce qui donne un compose de formule I ou R signifie un groupe carbamoyle 
monosubstitue, X signifie I'hydrogene et Y signifie un groupe hydroxy; 

p) on introduit un groupe sulfonyle, carboxy, acyle ou carbalcoxy dans un compose de formule Ip ou Z 1 signifie 
l'oxyg6ne, Y' signifie un groupe hydroxy et les autres symboles sont tels que definis k la revendication 1 , pour 
produire le compose correspondant de formule I ou R et X forment un pont -C(0)-0- et Y signifie un groupe 
sulfonyloxy, carbamoyloxy, acyloxy en C^-Cs ou (alcoxy en C r C 8 )-carbonyloxy; 

q) on fait reagir un compose de formule Ip ou Z 1 signifie I'oxygene, Y* signifie un halogene et les autres sym- 
boles sont tels que definis k la revendication 1 avec un compose R 7 R 8 NH ou R 7 est tel que defini sous o) et 
R 8 est tel que defini pour R 7 , ce qui donne un compose de formule I ou R signifie un groupe carbamoyle 
disubstrtue et X et Z signifient ensemble =0; 
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et on r6cup6re un compose ou R signif ie un groupe carboxy ou thiocarboxy sous forme libre ou sous forme d'un 
ester et un compos§ ou R signif ie un groupe carboxy sous forme libre ou sous forme d'un sel. 
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